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A. COMBINATION of Sulfanilamide and Allantoin, in a spe- 
cially prepared greaseless ivaler-miscible cream, PRESENTS AT 
ONE TIME, TEN ADVANTAGES. 


T NVESTIGATOns, observing the tendency of sulfanilamide to retard bacterial 
growth and activity, and recognizing the stimulating effect of allantoin on 
non-healing wounds, asked The National Drug Company to combine sulfa- 
nilamide and allantoin in a suitable ointment base. 

As a result, our research laboratories developed Allantomide "National," 
containing 10% sulfanilamide and 2% allantoin in a greaselcss, water-miscible 
base. Many possible uses for Allantomide will suggest themselves from these 
ten advantages: 1) Aids in control and prevention of infection or reinfection 
in minor wounds; 2) Affords belter contact with body fluids, thus jicrmilting 
penetration of sulfanilamide to infected areas; 3) Chemical debridement of 
necrotic ti««uc by allantoin; 4) Stimulates cell growth; 5) Easily applied, free 
from caking; 0) Alleviates pain by exclusion of air from denuded surface^, 
particularly pain due to burns; 7) Provides a ‘^emi-fluid covering over ts ound^., 
burns or ulcers; 8) Increases rate rf healing, minimizing sears and contiac- 
lures; 9) Decreases Io«s of body fluids from burned area'-; 10) Doc« not stain 
li-sues or clothing, nor imparl an objeelionablo odor. 

.•Mlanlomidc "National" i- .i\ailabie i i 1 o/.tube^, I o/., 
1 lb. and 5 lb. jar-. For farther information urite to Tlic 
National Drug Comjianx, Depl.P- Pluladelpliia II, Pa, 

Ivor Bonds Savo UyeS Too! Let’s ALL Buy 
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2 IMPORTANT AIDS to Vitamin Therapy 



A basic formula composed of a mixture of the 
water-soluble vitamins. 

For treatment of clinical syndromes of beri- 
beri, pellagra, ariboflavinosis, and scurvy. 

Each Tablet contains: 

to mg. TViiam'me HydrocMorido 
SO mg. Niacinamide 
5 mg. Riboflavin 
75 mg. Ascorbic Acid 



One capsule supplies the full daily adult 
allowance. 

(Food & Nutrition Board, National Research Council). 

For supplementation of deficient diets or 
where the requirement is greater than normal. 

Each Capsule contains: 

5000 units Vitamin A 
800 units Vitamin D 

2 mg. Thiamine Hydrochloride 

3 mg. Riboflavin 
20 mg. Niacinamide 
75 mg. Ascorbic Acid 


pJAiik' to Remember 

Tested Therapy 
ojii- Capsule . . . daily dose 
Not Expensive 

BR-SQUIBB S-SONS 

titnufmaariMg Chemitts tm thefStdtemi Fnftsmm 5tMe 185$ 
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These two aids to vitamin therapy ^ 
body the latest findings in the tie n 
nutritional deficiency disease . . • 
for intensive therapy necessary for ®P 
response . . . save time . . . save money- 

For literature address Professional ^ 
Dept., 745 Fifth Are., Neir York 22, A. 



OiV TIIK WAK FIIONT... 
ON THE HOME EKONT 


When the history of World War II is written, the achievements 
of the surgical profession, both in the field and at home, will 
make one of its most noteworthy chapters. 

Already thousands of fighting men for whom there would 
have been no hope in former wars, have been rcsaicd by the 
skill of modern surgerx', often under fire or other adverse 
conditions. 

And in civilian life, thousands more owe their lives and health 
to surgeons giving of their skills and energies without stint. 

Wartime .surgic.al demands also have brought into pr.ictical 
service many valuable nexv surgical materials and lechnitjucs, 
to which D.uis vSe Geck is proud to he able to contribute a sub- 
stantial me.isure as the world’s Largest m.inufaciurerof sutures, 

Heie .at D.asis ,V Gcck wc arc wr»rkini; 'round the clock to 
maintain con't.mt supply of sutures for cxerv t\ pe of militan 
.iud tisili.in need. At the s.tjuc time sac .arc c<jnt!nu5tii; str.idih 
to .ads.mtc D.asis A (tfsk suiurt reso.rth .and diitlopnirni. 
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2 IMPORTANT AIDS to Vitamin Therapy 



A basic formula composed of a mixture of the 
water-soluble vitamins. 

For treatment of clinical syndromes of beri- 
beri, pellagra, ariboflavinosis, and scurvy. 

Each Tablet contains: 

10 mg. Thiamine Hydrochloride 
50 mg. Niacinamide 
5 mg. Riboflavin 
75 mg. Ascorbic Acid 







One capsule supplies the full daily adult 
allowance. 

(Food & Nutrition Board, National Research Council). 

For supplementation of deficient diets or 
where the requirement is greater than normal. 

Each Capsule contains: 

5000 units Vitamin A 
800 units Vitamin D 

2 mg. Thiamine Hydrochloride 

3 mg. Riboflavin 
20 mg. Niacinamide 
75 mg. Ascorbic Acid 


No Trade .Hames to Remember 
Tested Therapy 
One Capsule . . . daily dose 
Not Expensive 
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These two aids to vitamin therapy em 
body the latest findings in the field oi 
nutritional deficiency disease . . . providt 
for intensive therapy necessary for speedj 
response ... save time ... save money 

For literature address Professional Servict 
Bepu, 745 Fifth Aye., New York 22, N. Y. 




^HIND "THIS ONE THING WE DO” 


3rc than, a third of a century of specialization in the develop- 
mt and manufacture of highest quality sutures has enabled 
ivis & Geek to correlate and make available for the prac- 
:al use of the surgical profession a background of suture 
lowledge and experience that is recognized for its authorit)^ 
id completeness. This service, unique in its held, comprises 
e range of up-to-date information and specialized assistance 
ustrated and described on these pages. 


DIVrUSITV OF LINK. Tiic D iv: G line com- 
prises more* ih.in 800 diflerent sutures, from whidi 
ilic sur;:con in.ty select suture or suture needle 
cutubmatiou c^f known suiulard snd prcdict.tMe 
l>clu\ jor for yny situation tlut may l>c encountered 
In any Jjcld — c*} e, ol>s{etru.s, intestin.d, p) mxoltjpy, 
j Insiic. rciul, neural, etc. 
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/2 ;;joramine* produces' im-* 
mediate and spectacular 
increase in failing intramuscular 
pressure and the low level of 
venous pressure returns to 
normal. Coincident with this 
restoration, an improvement in 
the clinical picture is noted for 
several hours.* 

CnetlfaefB end Streviti 
INTRAMUSCUU^ FRESSURE Am ) 
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GERMICIDAL ACTIVITY 
LOlV TOXICITY TO TISSUE 



1:5250 1:117 1:1250** 1:1200 1:120 1:300 1:125** 1:2250 

CEEPRYN MERCURIAL # 1 PHENOL MERCURIAL # 2 



**Failed to kill 


REFERENCE: Green, T. W.. and Birkeland. J.M.; A 
determining the toxicity of disinfectants. J. Bact. 43:6 





/ HE vcilue of an antiseptic is determined by its ability to 
destroy bacteria effectively and leave the tissues unharmed. 
Ceepryn, a non-mercurial, non-phenolic compound, accom- 
plishes this to a high degree. Its toxicity to tissues is almost nesli- 
gible in comparison with its extremely potent bactericidal value. 

Factors which recommend CEEPRYN for general use: 

• Potent germicidal action in high dilution 

• Effective against wide range of organisms 

• Active in presence of scrum 

• Low surface tension — penetrating and detergent 

• Low toxicity — no mercury, iodine or phenols 

• Safe and non-irritating to tissue 

• No interference with healing 



HOW SUPPLIED 

Cerpryn Conrciiti .itccl .Solution — 180 cc. bottles 
.1 10.50'-'^ dduticn for solutions 

and hneturrs of nny drsirrd strength 

Clerpiyn Tinctuic 1:200 — 1 07., pints and g.illons 
C>cpi\n Tincture 1:500 — 1 o,-’., piiiLs and g.illons 
(Tinted and Untinted) 

Crept vn Atptcous .Solution 1:1000 — pintsantl gallons 
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THE WM. S. MERRELL COMPANY 
CINCINNATI,. U. S. A. 
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A Combination By Paul Titus Hard to Beat 

Revised 2nd Edition — 

The MAMGEMEIVT of 
OBSTETRIC MFFICULTIES 

96S pages, 377 illustrations, 5 color plates. Price, cloth, $10.00 

No phase of obstetric practice is considered lightly in this textbook. The 
eomplicatious, emergencies, and difficulties of obstetrics are all recognized, 
discussed in detail — and methods of treatment prescribed. Because these 
phases of obstetric work are Jiot covered sufficiently in the average text 
on normal obstetrics, it is important to have this reference guide available 
at all times — and thus be adequately prepared to meet even the most diffi- 
cult case that may arise. Eevised, brought up to date, and elaborately 
illustrated, this second edition is practically a “must” book for e-^-ery pei’- 
son doing obstetric work. Among the important features included in this 
2nd Edition are: Advances in the relief of sterility, the use of sulfanil- 
amide in. puerperal sepsis and pyelitis, technical advances in various 
operative procedures and tlie management of toxemia and the anemias of 
pregnancy. 

So Poptdar Reprint Called for — 

ATLAS OF OBSTETRIC TECIMC 

178 pages, 193 heautiful illustrations. Price, cloth, $7.00 

With complete clarity and accurac}'’, this new book pictures for you 
modern obstetric technic now accepted as standard for nonnal and opera- 
tive deliveries, as well as various complications of i^regnancy and the 
puerperium. 

“ATLAS OP OBSTETRIC TECHNIC” is essentially a book on clinical 
practice. It may be used as a supplement to the usual textbook of ob- 
stetrics, which for lack of space must omit illustrations of many important 
phases of technic. However, it has its own definite and separate fuirction 
— ^namely, the teaching of both normal and operative obstetrics bj^ visual 
means through the mediiun of carefully prepared illustrations. With its 
guidance you can easily modernize your general obstetric technic, quicldy 
refresh your knowledge when faced -with a complicated case requiring 
operative interference. 

These illustrations have been prepared from life-sketches made in the de- 
livei*y and operating rooms of the St. Margaret hlemorial Hospital. Dr. 
Titus has limited the text to brief descriptions of the details of technics 
shown in the drawings. 

By PAUL TITUS, M.D., Obstetrician and Gynecologist to the St. ihargaiet Memorial 
Hospital, Pittsburgh; Secretary, American Board of Obstetrics and Gynecology. 

Illustrations by E. M. SHACKELFORD, Medical Illustrator, John C. Oliver Memorial^ 

Research Foundation. 

The C. V. Mosby Company — Medical Pitblisliers — St. Louis 3, Mo. 
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Hypotension during surgery 

is promptly relieved . . . vasopressor action is exceptionally 
prolonged . . . undesirable cardiac or psj’^chic side 
effects are extremely rare with 



Hydrochloride 







Sufflu ' m 1 ( c. nt-fuls, 
i;r,f :r r.i" f 'vtah 
n-tiiirr r 5 r.c. <r/ i; slenir 
1^' ttiuwr, 

j r. : t'-ir, C.S t.c. 
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Up-To-Date Books For Surgeons 


e SURGERY OF PANCREATIC TUMORS— by Alexander Brunschwig. 421 
pages, 123 illustrations, 1 color plate. PRICE, $7.50. 

• ESSENTIALS OF GENERAL SURGERY— by Wallace P. Ritchie. 813 
pages, 237 illustrations. PRICE, $8.50. 

• SYNOPSIS OF OPERATIVE SURGERY— by H. E. Mobley- 375 pages, 
339 illustrations. PRICE, $5.00. 

• SYNOPSIS OF THE PREPARATION AND AFTERCARE OF SURGI- 
CAL PATIENTS — bj' Hugh C. Ilgenfritz and Rawlcy M. Pcnick. With a 
foreword by Urban Macs. 532 pages, 55 illustrations. PRICE, $5.50. 

• THE BLOOD BANK AND TECHNIQUE AND THERAPEUTICS OF 
TRANSFUSIONS— by Robert A. KildufFe and Michael DeBakcy. 558 pages, 
214 illustrations, 1 color plate. PRICE, $7.50. 

• SURGICAL TREATMENT OF HAND AND FOREARM INFECTIONS 
— by A. C. J. Brickel. 300 pages, 166 text illustrations, 35 plates including 10 
in color. PRICE, $7.50. 

9 OPERATIVE GYNECOLOGY — by Harry Sturgeon Crossen. 5th edition. 
1076 pages, 1262 illustrations. PRICE, $12.50. 

• FRACTURES, DISLOCATIONS AND SPRAINS— by J. Albert Ke\ and 
H. Earle Conwell. Third Edition. 1278 pages, 1259 illustrations. PRICE 
$12.50. 

• OPERATIVE ORTHOPEDICS— by Willis C. Campbell. 1154 pages, 845 
illustrations, 4 color plates. PRICE, $12.50. 

• TRAUMATIC SURGERY OF THE JAWS-by Kurt H. Thonia. 315 pages, 
282 illustrations. PRICE, $6.00. 

• SYNOPSIS OF TRAUMATIC INJURIES OF THE FACE AND JAWS- 
by Douglas B. Parker. 328 pages, 226 illustrations. PRICE, $4.50. 

• HANDBOOK OF ORTHOPEDIC SURGERY— by Alfred R. Shands, Jr. 
Second Edition. 567 pages, 154 illustrations. PRICE, $4.25. 

• THE NORMAL AND PATHOLOGICAL PHYSIOLOGY OF BONE— by 
R. Leriche and A. Policard, France. 235 pages, 33 illustrations. PRICE, $5.00. 

O FRACTURES OF THE JAWS AND OTHER FACIAL BONES— by Glenn 
Major. 446 pages, 225 illustrations. Price, $7.50. 

The C. V. Mosby Company — Publishers — St. Louis 3, Mo. 



Conspicuous discoloration of post-operative scars on face and neck is 
often a serious mental liandicap to the patient. That’s ^\hy modern sur- 
geons in mihiaiy and civil practice arc making ^\idc use of Covermark 
during tlic healing period and in eases of permanent skin discoloration. 
Cos ermark completely, instantly, safely conceals birthmarks. X-ray burns, 
sitiligo, telangiectasis, liver spots and t.ittoo marks, as well as the discol- 
oration of post-operative scars, saricosc \tins, lupus erj-thematosus, lupus 
\ iilcaris, psoriasis and other skin disorders. 

I'asj to .appl)— sta\ s on all daj or until intentionally remoeed— keeps the 
pitient h ippilj ///- selfconscious! 


COVIiRMARK CRHAM ( /err T.ncrprrof 
COVniMARK SPOT-S'I IK (//r/ Uiu.h:-; *. u.-rl , 

IJ r «.'/c 


:r. <r.ll tn tcKci') $ 5 , $ 1.25 
!•> I r.v.e.Vr) $1.25 


Professional Service Department 

LYDIA O'LEARY, INC. 

551 Fifth Avenue, New York 

30 H. avrKuc, ck cuco 



PRINCIPLES AND PRACTICE OF 


WAR 



SURGERY 

hy J. TRUETA, M.D. 

Formerly Director of Surccry, Gencrol Hospital of Catalonia, 
Dnlverslty of Barcelona; Assistant Surceon (E.M.S.) Wlnc- 
noId-Morris Ortliopaeillc Hospital; Actinc Surccon-ln-Charcc, 
Accident Service, Kadcllffo Infirmary, Oxford. 425 paces, 144 
lUustratlons. PRICE, 50.50. 


5'Pomt TRUETA Technic 

1. Prompt surgical treatment. 

2. Cleansing of the wound. 

3. Excision of the wound. 

4. Provision of drainage. 

5. Immobilization in a plaster-of-Paris 
cast. 


Listed above are the five essential principles in the biological treatment of 
wounds as formulated by Trueta, each and every one of which must be applied 
to ensure the greatest possible success. 

In this new book “PRINCIPLES AND PRACTICE OF WAR SURGERY," 
Trueta sets forth in complete detail these procedures which he has adopted 
as a result of his experience in the Spanish War and in World War II. 
However the book is not confined to these methods alone, but deals fully 
with such important subjects as shock, transfusion, aerobic and anaerobic 
infections, including gas gangrene and tetanus, chemotherapy, antiseptics, 
anesthesia, skin grafting, amputation, and treatment of burns. 


Graphic illustrations such as those reproduced here supplement the text 
matter, supplying step-by-step visual guidance. You won’t want to miss 
having this authoritative text. Send for it today! 


The C. V. Mosby Company mj 

3525 Pine Blvd., St. Louis 3, Mo. 

Gentlemen: Send me a copy of Trueta — Principles and Practice of War Surgery. 
Price, $6.50. 

Attached is my check. Charge my account. 

Dr. 

Address 
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FOR HKPITALIZED PATIENTS 
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PotroBolar u on oid lo the comfort of hoipitofizod 
policntt Tho«o receiving Polrogolor require IcH indi- 
vidwol Qltenlion ond fewer visits from busy internes and 
nurses Pctrogolor relieves nurses of the extra burden 
of having lo chongo bed linens ond sleeping garments 
os o result of Icologe" sometimes caused by ploin 
mlnerol oil 

The special lOM ounce Pctrogolor Hospilol Dispcns 
ing Unit ollows the physiclon complete control over the 
odmlnislralion of a routine laxotive during confinement 

Yeors of professional use have established Pctrogolor 
as a relioble, efficocious oid for the resforolion ond mom- 
tenonce of comforloble bowel action 

rtTXOOAlAlt lABORATOKIES, INC, CHICAGO. lU. 

Ccryiic^i t9s3 by ftiiosclai lobcie'ci »i, Ii' 

DIVISION /^^^^INCOPfO*ArfO 


Pelropo'cr is on oqi,eoss sitpc-i on of pure r nerct c* 
eoch 100 cc. of wh ch co"’ei"i fcS cc. p.re r 'etc! cl 

l.iprndfd !r 0“ CO. rest jetl) 


PBttpgalar 


Cc"l<2't I- y ctj F-s V 

-y f »** *^5 , 
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A million pints of blood 

"V^TH the first rumblings of global -war, foresighted 
Army, Navy, and Red Cross planners brought into 
being an organization to provide plasma for the 
armed services. For months hundreds of thousands 
of patriotic Americans have appeared at bleeding 
stations to give a portion of their blood so that 
a -wounded fighting man might have a better chance 
to live. 

Invited at the outset to participate in this magnifi- 
cent project, Eli Lilly and Company rapidly prepared 
for the intricate job of making stable, dried plasma 
from -whole blood. Today more than a million bleed- 
ings have been processed without one cent of profit 
to the company. 

Eli Lilly and Company 

INDIANAPOLIS 6, INDIANA, U. S. A. 



FIGHT INFANTILE PARALYSIS ' JANUARY 14 TO 30 
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Original Communications 


Symposium on Plastic Surgery 

PLANNING THE RECONSTRUCTION 
Fkrris Smith, ]\I.D., Gr.vkd Rapids, iliCH. 

T he purpose of all reconstructive surgery is the restoration of the 
pari or area to normal or as near to normal as possible. This should 
include both function and cosinesis. The relative importance of these 
two objectives varies with the area repaired. 

All of the recpiired materials for the rejiair arc available in the pa- 
tient 's body and their use, Avith two c.xceptions, cartilage and cornea, arc 
vital to a successful ultimate outcome. 

Since the princii)lcs of reconstruction of all body surfaces, Avhether 
the result of trauma, burn.s, or congenital defects, are the same and those 
of the face and neck most exacting in meeting the dual purpose of the 
effort, this discussion will be devoted to the latter area. 

The fundamental principles of obtaining, transferring, and utilizing 
the various covering and supporting tissues avci'c fully described be- 
fore World War I, but this isolated literature was not collected, cor- 
related. and appraised for the use of the sui-gcon. The rcconception and 
employment of methods long since discarded a.s unsound was a consc- 
(piencc before standards were established. Some i)roccdures of great 
value were neither generally knouii nor utilized at all. Many of the 
cardinal principles had been de.seribed for centuries and all liad siifTereil 
vogues or periods of surgical ])o]>ularity much as the styles in clothing. 

The literature of antiquity relates the extensive practice of tissue 
transplantation by the Ecyplians as far back as ;i.500 n.c. and reveals 
that both flap .•iiul grafting operations were well known t<i the Hindu 

f.T s_ jin's, 

I 
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necessary to prevent it! The essential vaine of supporting framework 
was recognized early in this long period of evolution ; the anatomic and 
physiologic principles in providing it have long since been established 
by observation of trial and error, but these principles are not universally 
followed today. All tj’pes of foreign substances have been advocated 
and discarded through the centuries, yet now and old ones continue to 
be introduced. The surgeon frequently refuses to recognize the fate of ■ 
foreign bodies. 

Two important and essential i>rinciple.s of repair were ignored or 
given scant attention during World War I and have received little 
more consideration since, except in isolated qnarteis. I refer to the 
7j plastic procedure and multiple excision. The former was firel de- 
scribed by Denonvilliers,'* in 1856, and the latter by Wore.stin,'” in 3915. 
Z plastic procedure has been diseassed in the literature oeea.sionally .since 
that time, as a method of correcting sear contractures. It lia-s had wide 
emplosTuent in this connection, but numerous otlier po.s.sibilitios of it.s 
usefulne.ss, botli alone and in combination with other principles, appear 
to be unappreciated. 

Davis caUed attention to the great value and AUi'icd uses of multiple 
excision in 1929.^' Darns and Kitlowski,’== in an article published in 
1939 dealing with the usefulness of Z plasties for the correction of scar 
contractures, state, “We find that there are many wlio do not iinder- 
stand the procedure at all, or realize its usefulne-ss. ’’ 

“lilultiple excision” is the term utilized by Jlorestin to describe a 
method of correcting a surface deformity by repeated partial removal 
and the replacement of the excised portion ivith nonnal tissue from the 
border of the defect. The extent of each removal and replacement is 
determined by the amount of skin and subcutaneous tissue which can be 
shifted into the area at each procedure. Repeated procedures of this 
sort at proper intervals are possible because the skin subsequently returns 
to its normal tension and elasticity. It is a most important and useful 
procedure alone or employed in conjunction with other methods of re- 
pair. 

The experience of the last war .stimulated a universal interest in re- 
constructive surgery, eiystallized and standardized many procediire.s, 
contributed methods and applications which I'evolutionizcd plastic pro- 
cedure and increased greatly the possibility and variety of useful re- 
pair. Among these are the “tubing” of the pedicle of a flap to reduce 
the possibilities of infection and to pez'mit the safe transference of 
tissue from a distance. 

The enormous demands on the sui’geon and his indimdual lack of 
experience resulted in the general employment of methods which masked 
a loss, restoi-ed function to a large degree, and left much to be desired 
from a cosmetic standpoint in man}' instances. This has continued to 
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bo more or less true. Tlie last quarter centuiy seems to mark another 
period -when certain procedures have enjoyed an almost exclusive vogue 
regardless of their desirability, while others equally or more important 
arc practically ignored. 

The influence of the tubed pedicle on the development of recon- 
structive surgery during this period has been profound. This, and the 
availability of I’otated flaps of forehead skin for repair of the nose, 
eyelid, or cheek and the use of free skin grafts has largely dominated 
the conception and practice of facial reconstruction. This is the triad 
of procedures for covering surface defects without regard for cosmetic 
result which evolved so slowly througli the centuries. 

This has been time particularly since the popularization of “thick, 
split -skin grafts” by Blair and Brown and the more recent contribu- 
tion by Padgett of a meclianical means of obtaining them. 

I have never .seen a .skin flap, cither pcdicled or “free,” tran.splanted 
from a distant area that matched and blended with its surroundings. 
It becomes the most prominent and noticeable feature of the face even 
under the best of circumstances. It is very frequently pigmented or has 
a glazed, gi’ayish white east and is neces.sarily framed in a sear of vary- 
ing dimensions. Utilization of flaps from the forehead re.sults in a dis- 
ability which can never be corrected. The results arc more functional 
than co.smotic e.xecpt in certain rhinoplasties. 

These are “procedures of necessity” rather than the “procedures 
of choice” which their universal use today Avould seem to indicate. 
Must we wait again another period of years before wo properly evaluate 
and utilize other methods which produce better results? The surgeon 
must realize that the end results of pcdicled flaps, rotated forehead 
tlaps, and free .skin grafts arc such that they should never be considered 
procedures of choice for facial repair oven though they must be employed 
frequently as procedui'cs of immediate nece.ssity. A plan of ro]mir 
which employs such flaps as the only i»rocedure available immediately 
should contemplate ultimate replacement of the transplanted .skin with 
normal .skin from the vicinity whenever ])ossiblc. 

This general trend of tliought and ]>roced\irc is unilateral Ihomrlit 
in rt'spect to the dual responsibility of the surgeon — i.e.. to restore to 
normal, or as near to normal as jmssiblc, both function and api)earanec. 

The thinking must become bilateral if the surgeon is to discharg<‘ 
liis obligation to the civilian and the .soldier. The objective must in- 
clude rc.storation of both function and a])pearancc. Tlie latter pre- 
cludes any plan of rcjiair which adds a .single unnecessary .scar or foreign 
tissue to an.v visible jKUlion of the body. 

The surgeon's major thought in planning ;i reconstruction must 
thoroughly eanva.ss the po.s.sibilitY of utilizing tissue from the neiglilwr- 
hood. transferred in one of the .several ways .available, before giving anv 
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consideration to the procedures so univeraally employed in recent years. 
The emplo,yment of the principles of Z plastic, multiple excision, and 
intei'polated flaps from the vicinity of Ihc defect .should have first con- 
sideratioii in the planninjj: of a correction whenever the surgeon may 
choose Iris procedure. 

I was able recently to contrast typical exam])lcs of the current con- 
ception of repair, as recorded in recent journals and observed among 
the patients of my contemporaries, with the results obtained by utiliza- 
tion of Z plastics, multiple excisions, and interpolated flaps from the 
neighborhood and combinations of these methods through the permission 
of authors, publishei-s, and colleagues to use their material.'"' The eases 
cited then and here are examples of the excellent technical accomplish- 
ments of master surgeons. The contrasts in tlie repaired areas result 
from differences in planning and choice of methods rather than from 
differences in surgical skill. A few contrasting results are offered to 
emphasize our contention. 

The lobule of the nose, the major portion of the alae, and the columella 
maj^ be reconstructed without the addition of any visible scai-s other 
than those on the nose itself. This is equally true, akso, for partial 
losses of the upper half and the lateral walls. 

Traumatic distortions of the eyelids due to misplacement of tissue 
and sear contraction are readilj^ and perfectly corrected by properly 
planned Z flaps. The destruction and distortions due to bums pi’esent 
a different problem requiring careful consideration of the cosmetic 
as well as the functional results. The generally accepted practice of 
grafting .skin from another eyelid or that taken from the mesial sur- 
face of the ear to correct an ectropion usually accomplishes the desired 
result, but under some circumstances the effect is grotesque. An example 
is pictui-ed in Fig. 1. The operator limited his planning to one of the 
triad of procedures, so rmivereallj" employed. He chose, in this case, to 
correct ectropion of the upper and loAver lids and both lips with split 
skin taken from the abdomen. The surgery is accomplished perfectly but 
the appearance of the patient is ridiculous. The greenish gray color of the 
grafts framed in the surrounding pearly gray-pink skin of the burned 
face and forehead is startling. The strips about the margins of both 
lips produce the effect of a made-up cIoato! There was no art in this 
procedure except the mechanical one. Eotated, interpolated flaps from 
the borders of the defects would have corrected all of the fiuictional 
disabilities vuth skin that matched and blended vuth its surroundings. 

The reconstruction of a lip is most exacting. Its ultimate function 
and appearance determine largely the character of the face. Those 
procedures, too frequently adopted, which cut, shift, and destroy the 
muscles of expression should never be employed. It may be stated 
as a general principle that a part or all of a lip, either upper or lower. 
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can be repaired with the tissues surrounding the defect, provided that 
there is not extensive destruction of those areas. The partial losses are 
quite perfectly repaired by the Abbe procedure. The double sear re- 
sulting from this implant may later be reduced to a single one by under- 
mining and sliding the skin of the original lip. Larger and total losses 
can be corrected liy utilizing rotated flaps of skin and subcutaneous 
tissue from the bordei'S of the defect ivithout any damage to the muscles 
of expression. The lining is provided either by shifting buccal mucosa, 
by turning a “hinged” skin flap from the margin of the defect and 



F1(T. 1. — Second and tliird dCKreo bum. Eclropion of c>el!ds and lips ivas cor- 
rected by release and dissection ot the scar and pratUnf; with .split .skin from the 
abdomen. Color contrasts do not appear adequately. The prafts .aio preenifth prav 
and tlic facial scarred sHln a pearly pray-plnk. The appe.amnce Is that of a made-up 
clown. 

later replacing this Milh buccal mucosa by nmUiple excision, or by 
grafting the covering skin tlaji villi hairless fiill-tliiekness skin before 
the reconstruction. The choice of these jiroeedurcs depends upon the 
extent of the defoet. 

Tlio patient .seen in l-’ig. 2 presents ;i loss of the major portion of (he 
left Jialf of the iqiper lip, decided atrophy and piemenfation of the soft 
tissues of tile infraorbital area of the face jtnd lateral half of tlie nasc, 
and ectropion of tlie left lower lid This resulted mini ehildliooil lioal- 
nient of a iicmis with radium and rtientuen rays. 

The surgeon had a '‘ehoice of jiioeeduie" in rojiaiiing each of the 
seieral defects Tin lip has beui ustoml In utilizing lotated flaps of 
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Fig. 2. — Ectropion, cataract, atrophy of the skin and underlying tissues, arrested 
bone development, and partial destruction of the lip as the result of roentgen irradia- 
tion of a pigmented nevus in early childhood (A). Reconstruction of the ectropic 
eyelid was done with a full-thickness graft from the uppei- lid. Surgical adhesions of 
the lids prevented contraction during the period of organization. Outline of the 
flaps for reconstruction of the lip and face (B). Construction of the lip ivas com- 
pleted, and surgical adhesion of the lid margins and advancement of normal skin 
into the atrophic area (G). Appearance two months after completion of the repair 
(Z)). Compare Pigs. 5 and C. (Courtesy of Smith. Ferris: .T. A. M. A. 120: 352-8. 1942.) 


Fig. 3. — -Carcinoma of the lip and cheek (A), lip and cheek defect after surgical 
destruction and repair. The skin of the chin has been undercut, elevated, and sutureil 
to the remnant of mucosa in the labial sulcus. Labial and buccal mucous membrane 
have been sutured to the skin bordering the defect (B). The covering skin flap has 
been outlined on the cheek and neck and "delayed” (C). A tube of buccal naucosa 
has been prepared in the cheek for transfer to furnish the vermilion border of tne 
lip (B). Completed lip several months after construction (F). The organized anu 
relaxed flap is ready now for cosmetic correction. 







SMITH: PLA^•K1HG THE RECONSTRUCTION 


11 


the skin and subcutaneous tissue fi’oin the border of the defect without 
any damage to the muscles of expression. Tlie atrophied, pigmented 
skin of the face was I'cplaeed liy normal skin as the result of multiple 
excisions and Z plastics. The eyelid was repaired hy releasing the 
margin of the lid, creating adhesions between the two lids, and grafting 
the resulting defect ■with skin removed from the upper lid. 

The patient pictured in Pig. 3 suffered a lo.ss of the major portion 
of the lower lip and some of the adjacent right cheek from excision of 
a carcinoma. The remaining sldn about the chin was undercut, elevated, 
and sutured to the remnant of mucosa in the labial sulcus. The buccal 
mucosa was sutured to the tag of lip on tlic left side and to the .skin 
about the defect in the right cheek. 

The surgeon had choice of procedure and chose to reconstruct with 
the tissues about the defect. 

The lining was furnished by a hinged flap, carrying fat, turned from 
the border of the loss in the right cheek. The cheek defect thus created 
was closed by sliding the bordering .skin. This lining was replaced later 
Avith buccal mucosa from the loft cheek by multiple excision. Tlie cover- 
ing skin was furni.shed by a rotated flap carrying fat from the left 
cheek (Fig. 3C) and the vermilion border was supplied by a tubed flap 
of mucasa from the right cheek (Pig. 2D). The cut ends of the muscles 
of expression on the right side were ultimately introduced into the re- 
constructed lip.” 

The functional and cosmetic results are excellent. The muscles of 
expre.ssiou arc uninjured and the scarring is minimal. 

Functional and cosmetic disabilitie-s of tlie face such as those resulting 
from trauma, burns, and ])igmentation are corrected most jicrfectlv 
by multiple excisions. Z plastic, and intcriiolated flaps rathci- than by 
the ti'iad of procedures usually adopted. 

In Fig. 4 is pre,scnted a i>aticnt with hypertrophied scar and Imloid 
following a third degree burn which has heen eorreeted by Z jflastic 
and multiple excisions. Normal liorderinsr skin, which matches per- 
fectly. has replaced the defect. Contrast this with the cosmetic result 
.shown in Fig. .a. 

The patient .seen in hdg. fi iiresenti'd a condition similar to the one 
pictured in Fig. 4 except that the scar area extended lower on the side 
of the neck. The surgeon, in one «»f our large teaching center.s. had a 
choice of procedure, lie .selcefed one of the osiinl triiid and tubed a 
pedicle on the neck and upper thorax. Che.st skin which docs not 
blend— it is dead white— was ]danted in the face and a large .'nldiliojial 
scar cre.'itetl on the neck and clu-st. The surgery relito-ed a fnn<-tiona] 
dis:ibi!ity consisting c>f a distortion of th<- angle of the mouth and s..m<- 
limitation of motion and left everything to be d(".inal cosnictiejillv. 
There was no art in this iflanning and jtrocedurc. kojitiast the re.sup 
witli that in I'ig. 4. 
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In Fig. (5 is presented a pigmented, hairy nevus on the left side of 
the face and forehead of a beautiful child. A distinguished colleague 
followed the usual practice with excellent technical result.s but Avitli 
much to be desired in final appearance. The nevus occupying the left 
temporal region was replaced by a full-thickness gi'aft fi’om the ab- 
domen, Avhich the operator stales ‘‘retains a lighter shade than the I’e- 
mainder of the normal skin.” SeA’eral exeisions Avithin the nevus on 
the cheek and replacement of the remainder Avith a split-skin graft 
(0.017 inch) from the back com])leted the repair. Pigmentation and 
color contrasts are not evident in the photographs. 



A. B. 

Fig. 0. — Third degree bum of the right cheek, chin, and aiea of the digastiic 
tiiangle. Repair was done with a tubed pedicle fl.ip raised fiom the neck and light 
chest with the creation of extensive additional scar. The coloi contiast with the 
noimal facial skin is not shown adequately but the quality of the cosmetic lesult 
IS obvious. Compare with Pig. 4. 


The use of grafted skin on the temporal region Avas a “procedure of 
necessity” AA'hile the employment of a graft on the cheek Avas not. A 
continuation of the multiple excisions combined AAuth a Z plastic to 
change the line of traction on the loAver lid Avould suffice to replace the 
nevus Avith normal bordering skin.^^ 

This result affords the opportunity of comparing the cosmetic value 
of full-thickness and split portions of skin on the same patient. The 
procedure, despite its skillful execution, replaces a decided cosmetic 
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l)leini&li with another oi less degree which remains a definilc disability. 
Compare the cosmetic result with Figs. 2 and 7 
The patient pictured in Fig. 7 presents a similar problem in planning. 
A hemangioma Avith early malignant change involved the left lip, face, 
and mesial Avail of tlic oihit. It has been removed by a combination of 



c V 

Fig: 7 — Hemangioentlothehoma imoUlng the left upper lip, lace, and mesial poi- 
tion of the orbit (A) Remo\al and reconsti uction bj multiple excisions and Z plastic 
appearance after the initial excision (R) This condition folloi\ed a Z plastic and 
two subsequent excisions The circular scars result from coagulation of large dilated 
capillaries which rupture spontaneously (O) The lip and face were covered with 
normal skin at the end of eighteen months (Z>). Compare with Fig 0 


multiple excisions and a Z plastic. The large dilated skin capillaries 
Avere punctuied AAuth a fine hypodermic needle and coagulated. The 
area is covered Avith normal skin and presents minimal scarring. 
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SUMMARY 

1. Most plastic surgeons do not recognize and utilize some procedures 
which will improve materiall}' the end results of surface repair. 

2. The cosmetic result of such repairs merits more considei’ation. 

3. The evolution of and the universal modern practice in facial re- 
pair has been profoundly influenced by the popularization of tubed 
pedicle flaps, free grafts, and rotated flaps from tlie forehead. 

4. Reconstructions utilizing the.se methods are procedures of neces- 
sity rather than procedures of choice. 

5. A better understanding of the varied uses of Z plasties, the em- 
ployment of the principle of multiple excision, and the use of flaps of 
normal tissue from the vicinity of the deformity will improve greatly 
the end results. 

6. The plastic surgeon in this war has a solemn obligation to the 
soldier as well as to the casualty victim in civilian life which can be 
dischai'ged only by careful consideration of the arl and finesse of the 
practice. 
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TREATMENT OP BATTLE CASUALTIES AND STREET OR 
INDUSTRIAL WOUNDS OP THE PACE 

V. P. Blair, 31. D., St. Ijoui.s, 3Io. 

ARL\ accurate Tcplacement and fixation ol' distorted bone and 
damaged, cut, or torn face tissuc-s will on tlie avei'age give a quite 
acceptable, if not really good, restoration within a period to be measured 
l)y weeks or a few months. However, wliether from battle casualties, 
or street or industrial accidents, these nniA' be of such severity as to 
cause one not familiar witli their early care or potential outcome to hesi- 
tate or putter until the time for easy adjustment has passed. Under 
combat conditions such delay can be unavoidable, but regardless of 
circumstance it will too often change a pj-oblem of simple readjust- 
ment and fixation to one of long-drawn-out hospitalization, repeated 
operative attempts, and a comparatively poor final result. A relatively 
minor consideration is that the delayed recovery piles up an unneces- 
sary expense that must be borne by someone— 1 he casualty, the indus- 
trialist, or the taxpayer. 

The basic principles underlyi 2 jg the care of face wounds are essen- 
tially the same as those for M'ounds in extremities or parietes, but details 
of procedure aJid comparative i-esult may vary greatly. An obstructed 
airway will cause death quicker than Avill most hemorrhages; an open 
joint, abdoinen, or chest ■wall demands immediate closure, possibly with 
simultaneous delnhdement ; but penetration of the moutli in itself means 
nothing, and on the face debridement is never indicated as a prophylaxis. 
Restoration of bonj’' relation and the suturing of wounds on the face 
should be meticulously accurate. The teeth are a unique factor that 
can be used to gauge fracture adjustment of the bones in which they 
rest and in most cases are used for fixation, and the dentures which 
replace them can to a limited extent serve the same purpose. 

Early treatment can be summarized under five procedures, enumerated 
in the order of their importance, the first two Iming lifesaving and the 
others influencing treatment tune and the qualitj- of result. 

1. Establishment of a free airway, control of bleeding, and shock. 

2. Make no tight closure of wounds within the floor of the mouth 
without ample provision for inferior drainage. 

3. All displaced fragments or masses of the face bones should be 
restored to and fixed in proper position as early as is practical; if not 
immediately, preferably within the first two or three weeks. 

4. Do not remove from the face anj'^ still-attached bone or possibly 
viable soft tissue. 
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5. Other things permitting, all full thickness face and neck burns 
should be cleaned and grafted within three or four weeks from time of 
injury. 

TREATMENT 

1. The most demanding indication is establishment of a free air- 
way, but, directly or indirectl 3 ', hemorrhage is likeh" the common cause 
of death in face wounds. At the field hospital or even a di’essing sta- 
tion, the bleeding vessel can be caught or effective packing might be 
done, even of the phar.vnx after a stall traeheotom.v. Where need be, 
the common carotid might be ligated; if the patient is under 30 years 
of age the latter is not apt to- cause permanent brain damage. In these 
cases, death might result from exsanguination, aspiration, or shock; 
therefore, one so wounded should be placed semiprone to give a free 
airwa.y during transportation and while making attempts to control 
bleeding. An old, somewhat heroic procedure for uncontrollable bleed- 
ing is to hold the man erect until he faints and then quiet him with a 
small dose of morphine. An early transfusion can again start bleed- 
ing from an unligated but clot-controlled vessel wound. 

2. The prohibition again.st closing wounds in the floor of the mouth 
.stands as stated, for it can initiate a spreading induration, possibly 
fatal under conditions of tramsport. 

3. Next to life iireservation, the most demanding indication in the care 
of the recently injui-ed regards eontinuit.v of the bony framework. 

Fractures in the mandible do not impact and displacement here, due 
to muscular pull, will vai-y with the position, direction, and number of 
fracture planes. Those within the maxillomalar ma.ss or “upper jaw" 
arc frequently impacted, and when displacement is pre.sent is due to 
the original violence or to gravit.v. daw fractures in most instances, 
if .seen early, can he diagno.sed b.v digital examination and intraoral 
inspection; where convenient, this maj' he cheeked b.v x-ray, but there 
is .seldom reason to allow want of a I'adiograph to delay replacement 
and fixation bej'ond the time of election. 

itiost fractin-es of the body or ramus of the mandible, cither single 
or multiple, should have immediate restoration of occlusion by the 
Gilmer plan of wiring the lower to the upper teeth. Those of a tooth- 
bearing area arc usually contaminated by mouth .secretion, and an early 
stab drainage opening made from under the border into each fracture 
plane will largely prevent the induration and deatli of jiartially detached 
bone fragments, duo to pocketed mouth .secretion. Di.splaeement of an 
anterior segment that lacks teeth .suitable for anchorage can be con- 
trolled by a wire loop pa.sscd around the .segment, closely hugging the 
bone, and fixed either to a tooth or wire arch above, or by releasing 
muscle-]uill with an ojum-bitc (Gunning) .‘;plint. For body fractures 
of edentulous patients, the dentures make an excellent sjilini when 



TRBATiA'IENT OF BATTLE CASUALTIES AND STREET OR 
INDUSTRIAL AVOUNDS OF THE FACE 

Y. P. Blaik, M.D., St. Louis, AIo. 

E arly accurate replacement and fixation of distorted bone and 
damaged, cut, or torn face tissuc.s udll on the average give a quite 
acceptable, if not .really good, restoration within a period to be measured 
by Aveeks or a few montlis. However, whether from battle casualties, 
or street or industrial accidents, these may be of such severity as to 
cause one not familiar with their early care or potential outcome to hesi- 
tate or putter until the time for easA’ adjustment has passed. Under 
combat conditions such delaj^ can be unaA-oidable, but regardless of 
circumstance it Avill too often change a problem of simple readjust- 
ment and fixation to one of long-draAvn-out hospitalization, repeated 
operative attempts, and a comparatiA'ely poor final result. A relatively 
minor consideration is that the delayed recoA'ciy piles up an unneces- 
sary expense that must be borne by someone — the casualty, the indus- 
trialist, or the taxpaj^er. 

The basic principles underlying the care of face Avounds are essen- 
tially the same as those for AA'ounds in extremities or parietes, but details 
of procedure and comparative result may A'arj' greatly. An obstructed 
airAvay aatII cause death quicker than Avill most hemorrhages; an open 
joint, abdomen, or chest Avail demands immediate closure, possibly Avith 
simultaneous debridement; but penetration of the mouth in itself means 
nothing, and on the face debridement is never indicated as a prophylaxis. 
Restoration of bony relation and the suturing of Avounds on the face 
should be meticulously accurate. The teeth ai’e a unique factor that 
can be used to gauge fracture adjustment of the bones in Avhich they 
rest and in most cases are used for fixation, and the dentures Avhieh 
replace them can to a limited extent serA'-e the same purpose. 

Earlj' treatment can be summarized under fiA’^e procedures, enumerated 
in the order of their importance, the first tAAm being lifesaAung and the 
others influencing treatment time and the quality of result. 

1. Establishment of a free ainvay, control of bleeding, and shock. 

2. Make no tight closure of AA'ounds AAntliin the floor of the mouth 
AA'ithout ample proAusion for inferior drainage. 

3. All displaced fragments or masses of the face bones should be 
restored to and fixed in proper position as early as is practical; if not 
immediatety, preferably Avithin the first tAA'o or three Aveeks. 

4. Do not remove from the face anj-^ still-attached bone or possibly 
Auable soft tissue. 
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of the nasal airway is likely all that is required, hut late correction has 
in our hands proved quite a formidable procedure. A mass sagging of 
the face after fracture through the orbits is also treated hj- the same 
dental fixation even though both jaws be broken, but for an interval 
the maxilla might advantageou.sly be supported by the Gilmer plan of 
reversing the Kingsley splint, with the bandage encircling the vertex. 
This latter is especially applicable for patients with nasal obstruction 
or those seen late but with no fixation. However, this inaccurate up- 
pull should be discarded and the two arches wired in occlusion before 
bony fixation takes place ; otherudse a permanently uptilted dental arch 
is likely to result. The cooperating dental surgeon vull be familiar with 
the types of .splints mentioned and Avith dental Aviring. 

In appropriate cases, Aviring the upper lo the loAA^er jaAV is being dis- 
cai’ded in faA’or of direct fixation of the fractured bones by external 
splints attached to the fragments by scrcAA's piercing the soft tissues or 
by metal spikes or AA-ires driA'en lengtlnvise through the bone. The latter 
appears to be simpler and Avorn AAuth much more comfort.'’ 

Displacements of the ZA^gomatic bone, commonly called fracture of 
the antrum, are usually doAviiAA’ard, baekAvard, and outAvard, Avith out- 
Avard boAving of the zygomatic process, and firmly impacted. There are 
various plans of breaking this impaction; the one commonly adA'ised 
is insertion of pries or hooks through external incisions, using the frontal 
bone as a fulcrum. HoAvever, the displacement frequently includes 
an unrecognized bursting fracture of the orbit Avith doAviiAvard dis- 
placement of the fioor; if this latter is not included in the replacement 
it AAdll later still be rcA'caled by the sunken and depi’essed globe that 
Avill become eAudenl as the orbital .SAA'clling and liemorrhage subside. 
Both for this reason and also the ease AA-ith AA'hich the cheek bone can 
bo replaced, aa’C open tlic antrum throAigh the canine fossa, the impac- 
tion is broken up Avith a piy, the floor of the orbit is examined and, if 
need be, pushed up into place by the examining finger AA-ithin the an- 
trum ; the body of the bone and the floor are fixed in place by a folded 
strip of mildly antiseptic gauze packed into the caA’itj' in an orderly 
manner, the end protruding through a small opening in the unsutured 
anterior iiart of the mucous incision. When this gauze .striiA is re- 
moved three Aveeks later, the fiared-out trap door of antral AA'all is pushed 
into place. 

l'\ir displacements of the orbital borders, the nose, or the bony part 
of the external auditory canal, inqiactions should be broken up and 
proper relations establi.shed; Avifhin the nose, mucous tcare should be 
closed Avitli a fcAv tacking suturc.s. and displaced cartilage hold in place 
by a splint or gauze packing. 

Tnqiaotod nasal fractures can usually be freed Avithin the first three 
Aveeks by the prying elevator Avhich A\ill jiermit the broken or bent 
seiitum to ri'sume natunil position, but the replaced bones might need 
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Olio or possibly two of the ilirec following plans will ac- 
the latter. (1) 'foi- “ depressed dorsitm trill. late.-ai spread. 
T of the nasal bones, the bridge is pried free and a hoav>' curved 
-o-ical” needle carrying a wire or strong silk sultirc transfixes the 
i the nose through the fracture lines, above and below, the needle 

^''r.-ntr' and emerging from the skin slightly lateral of the fracture 
cn ^ j,g to draw in some of the laterally displaced proper 

lasal covering. The bones are held in normal relation by tiglitcning 
the'mattress suture over a narrow lead plate at each side of the nose. 
(9) For lateral ma.ss displacement, use the wire-carrying needle ijiscrted 
as to engage either the anterior nasal spine, the lower corner of the 
opposite nasal bone, or the dorsal l)order of the cartilage, to form a 
subcutaimous loop, both ends of which traverse the vestibule and the 
cheek tissue, to emerge above and anterior to an anchoring upper molar 
tooth to which the guy wire is attached after drawing the nose into a 
somewhat overeorrccted position. (3) After certain complicated or 
comminuted fracture reductions, the bridge of the nose can be.st be held 
in position by an intranasal armature that below is attached by a uni- 
versal joint to a vulcanite base plate cemented to the incisor teetli; any 
persistent uptilting of the tip can, if necessary, bo drawn by a .second 
guy wire that transfixes the septum near the dorsum. This splint is par- 
ticularly useful where the freed nasal bones have been driven in deeply 
between the maxillary processes or where there is much comminution of 
bones and septum. Deep backward displacement of the l)ridge might 
easily be complicated by an unrecognized fracture of the cribriform 
plate of tlie ethmoid, and a week or ten days might be profitabl\- ex- 
pended on prophylactic measures directed toward protecting the cranial 
contents. This same delay applies also to the replacement of a pushed-in 
fragment of the outer wall of a frontal sinns and to displacements of 
tlie upper orbital border, but tlmse of the outer border of the orbit can 


he replaced immediately. 


Eegarding the release of impacted fractures of the face, especially 
those of the zygomatic bone, and deep backward displaced nasal bones, 
or those involving dentigerous bone, complicated by fever, it is a per- 
fectly safe practice to delay breaking np the impactions for a week or 
ten days until some local immunity to infection is establislied nat- 
urally or by medication. In two cases of eaily forceful replacement 
of the zygomatic bones, I have seen a limited bone necrosis follow the 
manipulation, and in several cases of fracture of the maxilla there has 
been considerable elevation of temperature that might have been related 
to some previously quiescent apical abscess. A posteriorly displaced 
nasal bone impinging on the cribriform plate of the ethmoid might have 
caused a dural tear, which might be really unfortunate with an ethmoid 
ox ehronie nasal suppuration. 



BLAIR: TREATJIEXT OF WOUNDS OF FACE 


21 


4. Wherever tissue condition permits, the lips, nostrils, nasal alae, 
columella, ears, ej^elids, trap door flaps of skin, and displacements of 
the nasal cartilages or mucosa should be immediately tacked in place 
as should also mass displacements of face tissues. A soldier with Avide 
cheek tears or loss might lie rendered transportable earlier and with 
greater comfort liy following the British practice of tacking the mucosa 
to the skin across the raw surface. 

The classic “debridement” has no place in face injuries, but after 
the removal of shreds fresh clean wounds may, possibly as a first-aid 
procedure, be drawn together, preferably with catgut that engages the 
subcutaneous tissues and will not risk added suture scars that might 
permanently mar an otherwise very good secondary eori’ection. Sci’aped 
areas of skin, such as occur in street injuries, should be immediately 
scrubbed with the brush until all dirt and foreign matter are removed. 
The implantation of burnt grains of black powder should be individually 
removed Avith a pointed bistoury and each little Avound sutured before 
the powder grain has time to disseminate. 

5. Burns that cause full thickness skin lass can by proper care, local 
and general, usually be made ready for split skin grafting AAithin three 
to eight weeks after the injury. When the graft is applied to such 
movable areas as lip, cheek, or eyelid, the graft Avith its dressing is liest 
fixed by suturing tlie latter in place. This type of graft, AA'here un- 
opposed, will shrink possibly 60 per cent, but early coA'erage Avill save 
an immense amount of .suffering and expense, and Avill alloAv later u'e- 
plaeemeuts or additions to be done at times of election. 

With the greater naval acli\'ily noAv occurring, the increasing pre- 
dominence of air fighting, and the e\-entual rapid moA'ement of ground 
troops, it .seems likely that the proportion of Avar injuries of the face 
will greatly decrease. IloAve\’er, to the individual ca.sualty, the proper 
care of his damaged face Avill remain Just as inpiortant as it Avas Avhen 
tliis type of surgery Avas Avell in the spotlight. 
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EAELY TREATMENT OF GUNSHOT AVOUNDS OF THE FACE 

AND JAAVS 

Case Histories op Patients TrexVted During AA''orld AA^'ar I 

A^. H. Kazanjian, AI.D.. Boston, A[ass. 

S INCE llie outbreak of AA''orld AA^ar II, tlio treatment of gunshot 
wounds of the face and jaws has been extensively discussed. It is, 
therefore, quite natural for me to refer to my own elinical records and 
papers ivritten during the last Avar, and to judge them after tAventy- 
five yeara of added experience in maxillofacial and plastic surgery. It 
is gratifying to note that the basic methods of treatment recommended 
then have not changed. It is important to record that much progress 
has been made in the use of the sulfanilamide drugs, in the treatment 
of shock, in the administration of intravenous fluids, and in the bac- 
leriologj' of AA'ounds. Alany ucav appliances have been suggested and 
designed for the immobilization of fractures of the facial bones. J\Iedi- 
eal, surgical, and mechanical progress haA^e not modified the ijrinciples 
of treating jaAv cases. For these reasons I am talcing the liberty of 
using parts of my former articles to express mj* present vieAvs. 

The treatment of facial injuries may be divided into tAvo distinct 
periods. The firet, or early period, AA'hich covers the three to four Aveeks 
folloAving the receipt of the wound, is the most critical for the patient. 
This is the period of initial exhaustion, of loss of blood, of pronounced 
sepsis, and of great pain and mental depression. This is also the time 
at AAdiich alarming complications, such as bronchopneumonia, secondaiy 
hemorrhage, and general infections are most likely to occur. 

After this critical firet period, the patient enters the second period. 
At this time, depending upon the severity of tlie case, the treatment of 
the patient is confined chiefly to further repair of the bony tissue by 
means of splints, to the construction of prosthetic appliances, to minor 
operations, and to plastic operations for the reduction of the facial 
deformity. FolloAving this is the convalescent period. 

In this discussion emphasis Avill be placed on 1 reatment and complica- 
tions of gunshot Avoiinds during these early stages. First it is Avell to 
note the differences betAvecn Avar and ciAulian injuries, or to use tAvo 
convenient terms, gun.shot and accidental wounds. 

Accidental cases are nearly alAA'a3’'S caused by a fall, a bloAA", a kick, 
or an automobile collision; something hitting the Auctim, or the Auctim 
hitting something violentlj^. The patient’s life inaA^ or maj^ not be in 
danger. He usuallj’ reaches a hospital Avithin four to six hours after 
injury; facial injuries are susceptible to primaiy suturing, the lines 
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of fractures are well defined, thei’e is no loss of bone except teeth and 
alveolar process, infection is not serious, and complications are not fre- 
quent. 

By contrast, in gunshot wounds the missile may carry away anything 
from a few spicules of bone to a considerable pari of the face. The 
foreign body has caused the .shattered bone to tear the soft tissues with 
almost explosive violence. IMultiplc fractures I’adiate in many direc- 
tions. The lacerations of the muscles and the de.struetion of bone ob- 
viously indicate free movement of the remaining parts. In this 'case 
the face is horribly mutilated but the gaping aspect of the wounds 
facilitates an appraisal of the damage Avith considerable accuracy. 

A large number of facial Avounds AA'ith a small entrance and a .small 
exit are seen. The severity of such A\mund.s depends almost entirely 
upon the anatomic location and the palh of the piece of metal, fi'hrough- 
and-through Avounds of the anterior part of tlie face may cause ex- 
tenswe destruction of the teeth and comminution of the bone, but in 
the main do not lead to alarming complications, providing adequate 
treatment at an early period is effected. Contrary to this, hoAA-ever, 
AA'ounds invoh'ing the posterior part of the face, especially those of the 
pharyngeal, carotid, and lower molar regions, are particulaily dangerous. 
Such injuries may cause bilateral fracture of the mandible, and in many 
eases be .situated near enough to im])ortant blood vessels to give a prob- 
able chance of severe hemorrhage. 

The tongue and the fioor of the mouth are liable to serious injury 
along Avith either the Aippcr or loAver jaAv. If the injury is limited to 
the apex or dousinu of the tongue its profuse blood .sup])ly promotes 
healing in sjnte of severe laceration or even sloughing. The tongue may 
be greatly SAVollen and often dark piu-plc in color, and, in spite of the 
open position of the mouth, it may proliaulc beyond the lips and at 
times seriously effect the breathing. 

Wotinds of ihc Lower Port of flit Face. — 'Wounds of the loAvei- lip are 
common in injuries Avhere there is an obscure entrance ])osterior and 
inferior to the mandible on the neck or face. The missile has traA’cled 
fonvard, causing extensive laceration and fracture. This type is some- 
times A'ery extensiA-c. involving loss of the chin, the .sublingual region, 
and a large part of the mandible. The.se e.'ise.s are relatiA-ely easier to 
treat than those of the posterior face and throat because the Avounds arc 
acee.ssible, arc less i)ronc to complications, and the lacerated tis.sue.s may 
be repaired at an early date. 

Wouiuh of ihc Upper Port of the Face. — Ijijury to the uj)pei- jiart of 
the face is lc.ss common, but it may l)e moic dangerous and ultim.atelv 
lead to greater deformity, particularly if the injury extends to the nose, 
the eyes, the eai-s. or the zygomatic region. The maxilla is prone to 
great comminution and con.siderable loss <tf bone, and in some ran* in- 
stances practically the entire maxilla and the M*plum of tli<> nose have 
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been carried away.* The involvement oI‘ one or both antra i.s common, 
and might almost be said to be a certainty. Fractures of the cribriform 
plate in injuries of this type are thc"^ cause of most fatalities. 

Jilost soldiers, when questioned on their arrival at the hospital, stale 
that while they bled quite profusely, they were able to reach the dressing 
station either unaided, or with the help of a stretcher bearer. How- 
ever, loss of blood combined with fatigue and exhaustion naturally 
tends to lower the resistance and make the patient more susceptible to 
further complications. Having all this in mind, it is neeessaiy that the 
preliminary treatment should consist of making the patient comfortable, 
taking measures to control infection, and increasing the resistance of the 
patient in preparation for further treatment. 

The foregoing statements represent a fairly accurate description of 
face and jaw injuries as seen and descril)ed twenty-five years ago, and 
there is no reason to think that they will be diffei’ent at the present time. 

I shall not discuss various local measures such as feeding, nursing 
care, dressing of wounds, or the general measures such as administra- 
tion of fluids, antitetanus serum, and chemotherapy, but will limit this 
discussion to a few of the important aspects of treatment. 

A careful study of a large number of treated cases has revealed some 
interesting facts that are well worth recording. 

1. The general care of maxillofacial cases is more effectively carried 
out when such patients are segregated in a certain designated center, or 
when that is not possible, a section of the general liospital reserved for 
the care of patients vdth maxillofacial injuries. The difficult problems 
of feeding, nursing, and frequent dressings can onlj'^ be effectively car- 
ried out by specially trained medical officers, nurses, and attendants. 
It has been found that patients wth jaAV injuries are happier when they 
have their own quarters and recreation facilities apart from the other 
patients in a general hospital. 

2. All gunshot wounds are infected from the beginning, no matter 
how soon the patients are admitted to the hospital; consequently, they 
must be treated as such. After making the patient comfortable with 
supportive treatment, our procedure has been to apply frequent warm 
fomentations over the wound, irrigations to the moutli, and at the proper 
time (perhaps within the first week) clean the wound surgically, prefer- 
ably under local anesthesia. This consists of the removal of nonvital 
fags of lacerated tissue, broken-down teeth, and loose fragments scat- 
tered throughout the wound. 

3. There has been a natural temptation to suture external facial 
wounds as soon as the patient arrives at the hospital, with the -wrong 
assumption that this will prevent subsequent deformity. This hasty 
measure has caused a good deal of harm. Suturing wounds when the 
wound is already infected and greatly swollen does not minimize the 
deformity, but it tends to block drainage and complicates the procedure 
for the inunobilization of the bone fragments. 
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It is possible, boAA^eA^er, once the infection is under control, to resort 
to partial suturing of the radiating borders of the AA^ound, and suturing 
of Autal but misplaced sections of tissue into their proper positions. This 
suturing should not, under any circumstances, interfere Avith sufficient 
drainage of the AA^ound or Avith the dental surgeon’s free access to the 
mouth for the perfoi’manee of A^arious manipulatiA^e procedures for the 
immobilization of fractures. For example, if there is a large gaping 
AA'ound of the loAA'er lip, extending toAA’ard tlie neck, suturing of the lip 
should be postponed until proper dental splints haA^e been inserted for 
the immobilization of the mandibular fragments. 

4. Great stress has been placed on eaiOy immobilization of mandibular 
fractures as soon as the condition of the patient permitted it, because it 
AA’as found that sucli a procedure made the patient moi-e comfortable, tlie 
feeding problem less difficult, and the healing process of tlie AA'ound AA'a-s 
hastened. The general picture of the laceration aaus simplified and 
eai’lier repair of the lips AA-as made possible. Immobilization should be 
carried out AA'ithin the first aa’ccIc or Iaa'o after the injury, unless some 
local or general complication makes it impossible to do so, because at this 
stage the bone fragments are easily manipulated and brought into 
alignment. The problem of adjustment of dental splints is also less 
difficult at this stage. 

5. The complications at this stage of the treatment are local abscesses, 
general sepsis, bronchopneumonia, erysipelas, and secondai’y hemor- 
rhage. l\rany of the.se complications are likely to appear in any Avound, 
and are not altogether typical of gunshot Avounds of the face and jaAA’s. 
Sccondaiy hemorrhage in gunshot AA’ounds i.s the cause of most of the 
fatalities, and therefore it is AA'orlh AA’hilc to discuss this .subject in more 
detail. 

In Woi'ld War I, at the British Base Hospital No. 20 in Prance, there 
AA'crc 34 cases of mild and serious hemorrhage occurring from among 
400 patients.’ Sixteen ca.scs (S.5 per cent) required opcraliA-e measures 
for the control of hemorrhage, under general anesthesia, A\-hilc the re- 
maining seventeen ca.ses AA’erc .successfully treated by packing, clamping, 
or ligation of the bleeding point under local anesthesia. The majority 
of those hemorrhages occurred belAA-ocn the fourth and tAvelfth day fol- 
loAving the injury: three ca.ses took place betAveen the thirteenth and 
ninctoenlh days; and one hemorrhage occurred on the forty-fifth day 
folloAvintr injury. In this la.st (*asc the maxilla. )nandible, and slcull AA’ore 
all fractured. 

Scennd.'iry hemorrhage occum more frequently at night, according to 
our records. It is not ahvays easy to determijic the source of hemor- 
rhage, but one is principally truided by the locatioTi of the entry and 
exit Avound in relation to the anatomic location of the blood atssoIs. Tn- 
.inries of the Aii)per half of the face ai-e often .aecornpanied by nasal 
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bleeding, -wbicb probably originates from the branches of the internal 
maxiUary artery. Among ninety-one cases of fractures of the maxilla 
there were only four cases of hemorrhage recorded. Open wounds with 
extensive lacerations of the soft tissues do not \isually present a serious 
problem, because the free drainage favors early healing of the wound, 
and being exposed, the bleeding point can be easily detected and 
brought under control by ligation or packing. In injui’ies involving 
the lower half of the face we must consider probable bleeding points 
from the (1) facial arteries, (2) the mandibular aiferies, and (3) the 
lingual arteries or their brauehe.s. The location of the wound and the 
path of the foreign body will usually give the surgeon a fairly good idea 
of the source of bleeding. The facial arterv, being more or le.ss super- 
ficial, is easily brought under control by direct ligation of the bleeding 
point. Hemorrhage from the mandibular artery has not been frequent 
and is seldom serious. It usually occurs when the comminution of the 
mandible is at the region of the angle of the .iaw. Bleeding which occurs 
as a result of an extensive wound at the molar region of the lower .jaw, 
^vith accompanying injury to the floor of the mouth and tongue, is often 
from the lingual arteries or their branches. Such cases have been the 
most common and are the most serious. From a total of thirty-four 
eases, seventeen were from this source and twelve required operative 
measures to control the hemorrhage. Such cases have certain recogniz- 
able characteristics, the enti’j- and exit woimd usually being small, the 
mandible fractured bilaterally, the floor of the mouth lacerated, and the 
tongue usually perforated and greatly swollen. 

Treatment of Secondary Hemorrhage . — The most important prevent- 
ive measures are those taken toward the control of infection Avhich have 
been described in the foregoing pages. It must be remembered that ui 
spite of the patient's general condition, the jaAV requires some means 
of support in the form of a temporary splint, as it has been observed 
that the cases which are most prone to bleeding are those that are ac- 
companied by fractxires uith extensive displacement and mobility. 

The attending nurses are instructed to report even the slightest seep- 
age of blood from the face and jaw Avounds. Although it may appear 
quite hatmless at first, it is noted that most hemorrhages start with slight 
oozing of blood, perhaps continuing for hours, until it eventually becomes 
a profuse hemorrhage. Much valuable time Avill be lost if this precau- 
tionarA" measure is not folloAved. 

A Avard for “jaxA* eases ’ must be equipped AAdth a special emergency 
tray consisting of ribbon gauze, swabs, artery clamps, forceps, dental 
mouth mirroi’, head mirror, adrenalin chloride, hydrogen peroxide, 
and a novocain outfit. Surgical needles and sutures must also be handy 
for instant use. As soon as the hemorrhage occurs the attending surgeon 
should send for the medical officer in charge Avho appears at the ward 
as soon as possible. 
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The immediate stoppage of the liemorrhagc is accomplished by syring- 
ing the moiith with hydi’ogen peroxide, cleaning the blood clots, and 
packing the wound with gauze satui'ated willi liydrogen peroxide. In 
order to hold the packing in the- floor of the moutli a specially devised, 
surgical artery clamp has been of eonsidei’able help. It has been our 
experience that hemorrhage from the lingual arteries, as well as repeated 
hemorrhage from undetermined origin, cannot ])c properly arrested 
by packing, therefore, as soon as the patient recovers from the shock, 
operative treatment should be resmled to. 

Since World War I much knowledge has been acquired in the treat- 
ment of shock and control of hemorrhage and physiotherapy, as well as 
methods of administration of anesthetics. ]\Iilitary surgeons at present 
have greater facilities to combat complications mentioned in this com- 
munication. 

In the foregoing pages an attempt was made to call attention to some 
important points in successful early treatment soon after injury. It 
is often necessary, once the convalescent stage is reached, to repair 
further the work on the soft tissue of the face, nose, eyelids, and lip, 
for improvement of the facial outline. Such a procedure ma}* often re- 
quire careful planning. Therefore, there is no necessity for hasty action. 
The wounded could be transferred to hospitals where amide facilities 
are available for such treatment. 

Plastic procedures arc successfully carried out when the tis.sues have 
become more healthy. As a primary measure, physiotherapy in the form 
of heat, ma.ssage, diathermy, etc., becomes indisjiensablc while the patient 
is convalescing. When the patient, in addition to loss of soft tis.sue, 
has also suffered partial destruction of teeth and alveolar processes and 
palate, it is absolutely necessary to replace these missing parts with 
prosthetic re.storations before any measure of repair of the li])s and 
checks is undertaken. Such supporting appliances are indispensable 
as they form a framework tor the repaired .soft tis.'jues and allow them 
to heal without contracture. 

It is often also necessary to resort to transiilantation of bone as u 
certain number of mandiimlar fractures will sufl'er nonunion, either due 
to hemorrhage or loss of bone, or following infection. Transplantation 
of bone sho\ild not be attempted until all the evidenee.s of infection have 
disappeared, .soft tis-sues of the area are free from dense scars, and 
finally, all neeessan- preparations for si>lintinc: of tlic jaw have beeii 
]>rovided. 

CONCIJSlON.s 

Treatnienl of unnsliot wounds of the face and jaws is divided into two 
distinct periods; first, the early period whieli is the most eiilieal .stjige 
of the \uitient‘.s life, and eoverintr soniewhat between three and four 
weeks followimr injnry. The .secenu! perio<i is eonfined eldefly to fnrtlier 
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repair of the deformity This article is concerned with treatment of the 
first period only , second, the treatment of maxillofacial patients is more 
extensively earned out when such patients are segregated in an es- 
peeiallj^ designated center where facilities are adequate; third, all gun- 
shot wounds are considered infected wounds and treated as such; 
fourth, primary suturing of face wounds immediately after injury is 
found to be contraindicated in gunshot wounds of the face but late 
primarj^ suturing within two weeks or so has been found practicable; 
fifth, immobilization of fragments should recei^e especial attention be- 
fore late primary suturing is done , sixth, complications in early period 
of treatment are discussed and special emphasis given to secondaiy hem- 
orrhage as a cause of most fatalities 



Fig. 1. Fig 2. 

Fig 1 (Case 1) — Photograph sho-ning a large wouna on the right side of the face 
and laceration of the corner of the mouth Poition of the right upper lip was de- 
stro>ed There was comminuted fracture of the right side of the maxilla, antrum 
exposed 

Fig. 2 — ^The photograph of the patient (Case 1) before he was operated on for 
final repair of the upper lip. 

The case histories are selected to give an idea of the procedure that 
was followed in the treatment of such cases of twenty-five year’s ago. 
No attempt was made to resort to lengtlij”^ discussion of the various op- 
erations, first because the main purpose of presenting these case histories 


rig. 3. — Appearance of the patient (Caac 3) following the ropaii of the upper lip 



rsn. 4 — PI iprajn fhewhig ii iti I < f r<ji>lr of 11 < ni I'^r lip In Ca' e 3 . 
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is to eall attention to the various steps that liad been taken as '.veil as the 
inter-val between each step in the course of treatment. We will find that 
some ease histories are not complete. This is due to tlie fact timt pa- 
tients are often evacuated earlier because of military necessity. 
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down. On July 17, 1917, seventy-eight days after admission, he was opeiated upoii 
and the scars of the face were excised (Fig. 2). 

Aug. 2, 1917, another operation was performed to correct the shortness of the 
right upper lip and the displacement of the corner of the mouth. The red borders 
of the upper right side of lower and upper lips were separated about an inch. A 
flap was taken from the side of the right lower lip and used to fill the triangular 
raw space (Figs. 3 and 4). 

On Aug. 17, 1917, further correction of the right corner of the mouth was carried 
out. Aug. 27, 1917, the patient was evacuated to England. 



J'iK, 0.— ,\ .•■Uliiit Vdii'-ti in'tcd of ban(l« for tho txlsthm G-otlt. roniKrto,! pv liwivv 
lurli ulto. 1« !■> iin-nO'd In to immoblllKo tho |> 0 ‘-lcrlor Till'-- n'rch fol- 

Io«M lilt- nniiiilbiilni nii\o -it about tho normal llncual KliiuK.al ninrpin of tbo lowrr 
troili Win' •oituH". aio llirn tlmuiqb tbo •'xpo'-iMl ontlx of ttio .J!'>i>laco'l antcilor 

fi.ifimnt'. tin.l thr\ ato llfti'd lon.uil tin- arch Into a luoro norm-il .•itlKiimriit 


0.\M- 2 it'). — Till- p'ltiriit. aged 31 year.', wav uotmded June 27, 19J7. and -id- 
imlled to Xo. 20 Geuertil Ho-pital on June 30, 1917, thiee davr after injure. There 
«:iv a large tvi'uin! of tlie fere extending frmn tlie loner liji to the luvlr, -rjiaratiri" 
till' -iibliiigual rf-rioa, the ehin un- pne-tically de-tnned There ua- a eoni- 

j< 'iiii'i fniilr.te of tli<‘ tti'vndihle fn>:u the left v,-.ond birii-pul l<i the ri"ht molar 




KAZANJIAN : 


GUNSHOT WOUNDS OP PACE AND JAWS 


[53 



Fie- 11- — “ slio«'.s a inetliod o£ ouUlnine flaps wlilcii toeetiior work well in creatine 
a BOotl functional ami co.^motlc lower Up, lUap A i.s rotated ISO dcerccs and the 
opposite flap Is rotatcil 00 degrees. Each carries muscle tissue and is .sustained by a 
eood-.slzcd blood vc.sscl. Both together supply enough white skin and inucou.s mem- 
brane for the new Up. The tongue-shaped inci.slon 2 in tlio (list fleure iies prncticaliy 
entirely In the mucous membrane and provides an cilgo for attachment for tl<e flaii, 
and It.scif contributes niucoiis membrane. 

b show.s tlio rotated flap.s joined together, the Up completed and an advancement 
of tlio bucc.nl mucous mcmbr.ane of the lower Up to create part of the new cutaneous 
line. In thi.s diagram the EChemc U 4 .>-liows a bulge which mu.sl ho eliminated to get 
tlic flnnt rc.sult. Tlil.s Is done .about four week.* .after tlie fir.st operation. 


Fig. 8. — Pliotogr.aph -showing lo.'S of grc.ater part of tlic lower Up. Tlii.w patient 
also Imd o rommlnuted fracture of the anterior part of the m.andlhle. Tiio fracture 
was lmmohiU7.< d seven days after ndmi.sslon to hospital, by a b.and-nnd-wirc splint 
with vulcanite sujiport .similar to one shown In Fig. 0. 

Fig. p. — DIngtwm showing a hand-.and-wlro splint with a perpendlcul.ar T wire. 

' ulcniiltc piece with groove.s Is made to ill to the cutwe of the arch wire. Tld« mov- 
.alde jiart hn.s sufllclent hulk to act as a f!-.amcworl: to support tlic lip wlioii t< etli and 
nlwnlar processes are lost. 

Fig. 10. — I'iiotogfnpb showing condition of patient before tlie rejair of tlie lowar 
Hi' lCa.se 3). 
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legiou, and the sjmphj^.is i\as destiojed There i\as bony separation of about 
one inch, and tlieie wcie only tno sci\ieeable tcctli, the light lower inolai and the 
left bicuspid (Fig. o). 

On July 8, 1917, undei local anesthesia, all the brohcndonn teeth and loose 
particles of alveolar bone Mere reinoicd and the main posterior fragments vs ere im- 
mobilized by a band and ndre splint. The displaced anterior fragments of bone were 
raised by means of suspended niies (see Fig. 6). 

July 15, 1917, the patient nas operated upon and the radiating borders of the 
wounds under the lower bp were sutured. On July 24, 1917, a chin piece was ap- 
plied for further support of the soft tissues. 



rip II. rip. 15. 

rip. 14 — Tlie ‘•Tiiio intient four inonllis after Injuf} (Ca'c 4) 
I'lp. l."> — riintoKr.ipIi tnKiii >-11011 inoiith-- -iftei liijui-j {Ci>-c I). 


Jiilj 30, 1917, the necrotic bone w:i'> remoiod, and a molar root on the iiglit and 
two lower Ii>cth on the left e\tr.i< ted. Ihe loot of the '-econd molar wa*. e\po>.ed to 
1)0 u^ed later o'- an nhulmcnt for a •-plint. 

On Oct. 9, li>17, the jintient wa- operated iijmn and the scar- of tlie chin and 
ihhK were rojiniriiL An iinpre»-ion was lal.on for a now denial plate, ami this 
was placed in the mouth Oct. 14. 3!' 17. 

/,’< jj.itr/ V. — The Wound of the fme lulled with retinsmn of t!u> thin, due 

to hiss of the sniijilii-is < Fio Tj 

t'tsi (1*' — This p-itiiiit «.,v w(iunde.i M'l.i .*•, 1917. and i i* .olnutlis! to No tjii 
Gem i d Hospital M )_\ 7. 3''17, two dais nfti r injury 'fix ;<• was a s'lr.ipm I wound 
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of the lower lip and left cheek, with destruction of the greater part of the loner 
lip and laceration of the left corner of the mouth about one inch along the cheek. 
There was an extensive comminuted fracture of the mandible from the first molar 
on one side to the first molar on the opposite side, with the anterior segment dis 
placed downward (Fig, 8). 

On May 12, 1917, the wound was debrided by the removal of loose alveolar bone 
and the loose light first bicuspid and cuspid teeth. 



Fig. 1C (Case S). — An extensive wound of the chin and neck, laceration of the 
lower lip and chin extending aiong the neck to the right angle of the jaw. The 
patient had a stveie compound fracture of the lowei jaw, with considerable loss of 
tissue from the first molar to the fiist molar on the other side 

On May 12, 1917, the wound was debnded bv the removal of loose alveolar bone 
and the loose right first bicuspid and cuspid teeth. May 14, 1917, the right bicuspids, 
left bicuspids, and first molar roots were also extracted. There were now no teeth 
left between the second molars. A band and wire splint, with vulcanite support, was 
cemented over the existing teeth (Fig. 9). On May 18, 1917, eleven days after ad- 
mission, the patient was operated upon and the radiating borders of the wounds 
were sutured. A flap of mucous membrane from the left cheek vvas sutured to the 
raw surface of the lip to foi-m a red bordei for future plastic operations (Fig. 10). 

June 9, 1917, the patient was operated upon and the first stage of reconstniction 
of the lower lip was carried out (Fig. 11«). On June 29, 1917, the patient was 
operated upon and the upper comer of the lip was raised by cutting off a triangular 
section, and the mucous membrane was trimmed to a better contour. Part of the 
mucous membrane and underlying fatty tissue was removed to eliminate the thick- 
ness of the lip (Fig. lib). 
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Sept. 18, 1917, another operation was performed in order to correct a peculiar 
fullness under the lower lip. The left corner of tlie mouth was raised slightly to 
improve the outline. On Oct. 3, 1917, the patient was classified for evacuation to 
England {Fig. 12). 

Case 4 (M). — This patient was wounded on April 13, 1917, and admitted to 
No. 20 General Ho.spital on April 19, 1917, six da3's after injuiy. He suffered an 
extensive gunshot wound of the left side of the face with lacerations of the corner 
of the mouth extending toward the angle of the jaw and to tlie neck below the border 
of the mandible. There was considerable loss of bonj' tissue from the median line to 
the angle of the jaw (Fig. 13). 



Fitr. 17. — Thi.s lyin' of banil-jiiid-wirc .‘iiilliit wa,*; in tlii.-! oast* to maintain tho 

cxi.stlnir po.-<tcrkir fracincnl.s of thn mandlWo In their norma! po"ltion. wldlo tlic vul- 
laiilte support. In'infr concave at lt.>! lower end. acts a.s a seat to .support tlifi lower 
lip and cldn and prevent.s undue contractuie. In tiic ab.'-ence of bonv framework, .sucli 
Mippoits .'irc absolutely e.s.sential for the picvention of nro.ss dcformltic.s (Ca.se 

On .\pril 29, 1917. a swaged rap .splint with a T-shapeJ wire extension uas 
cemented over the existing teetli. A largo displ:iee<l fragment of bone was- connected 
with (ho exposed enil of the nimus with brass wites. 

.lune 17, 1917, an ojiei-aiion uus performed consisting of jiartial suturing of the 
soft tissues of the face. On .Inly 1, 1917, an o-xteinal npjdiance (chin piece) t\as 
coiistructed for the snpjjort of the cheek at the left angle of the mouth. .\ug. 1.}, 
1917, the patient t\as operated on, and the eoriicr of the mouth which uas drooping 
downward uas niitcd (Fig. 14). 
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SUKGLin' 


A new x-ray was taken, Sept. IS, 19J7, wliicli seemed to ‘•Iiow new bone forma- 
tion. In -view of tin’s, an upper splint was made and cemented oier tlie tcotli, and 
tlie lower jaw imniobilired to the uppci. A'cv. 7, 1917. the ramus on the left side 
was pulled upward to avoid the danger of a faKe union. To do this (1) the lower 
end of the ramus was exposed by reflecting the niacous membrane back and hold- 
ing it in position by mattress sutures; (2) a hole was drilled through the end of 
the ramus, and a stout wire pas=ed through the diilled hole, connected with the bar 
of the lower splint, and tied with silk. Nor. 29, 1917, the wires were removed and 
tlip interdental splint adjusted in view of causing greater pressure on the left ramus. 
On Dec. 1, 1917, a new Milcanitc splint was made in an attempt to hold the loft 
ramus in proper position Dee. .1, 1917, the patient was opoiated on for lepair of the 
scars of the left side of the face (Dig. 15). Feb. 20, 191 S, the patient was evacuated 
to England. 



Fip 18. Fis is- 

jTisr. IS Pliotopraph showing lip sutuied and suppoited bj a splint shown in Fig 

17 (Case 5). 

Fig. 19. — Patient at the time of e%acuation to England (Case 5). 

2Cotc . — Tills recoid shows clearly the difficulties I expeiienced in holding the 
posterior fragment in position with intiaoral appliances. An extiaoral appliance 
of the Roger Anderson ttpe would be the answei for such cases. 

Case 5 (J). — This patient was wounded on Hot. G, 1917, and admitted to No. 20 
General Hospital on Nov. 10, 1917. font days altei injurj. Examination showed 
an extensive wound of the chin and neck, and laceiation of the lower bp and chin 
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F!k. 20.— PliotoBrapli sliowliiK e.xtensivc laceration of the left side of the face, 
corner of the mouth, toiiBue, uml lower Up. Tliere was extensive comminution of the 
lower Jaw Invoivlnp the nnterior .section of the mandible. .Several i.solated fraKment.s 
of hone were markedly di.splaced downward and backward (.see X-ray, Fig, 21). In 
llie upper Jaw there was a traoturc extending from the left cu.spid to .second molar 
region (Ca.se (i). 



Fig. 21. — X-ray of Cas*' r,. Tin- comminution of the lower Jaw cxtemlfd from the 
angle on tin- ilvht to t!,-- left .•■‘■ciind Idcii.siiM r-glmi. which w.as idetuulous on that 
-tile, .\nterior frannent- td bent- crtt-sly ijl'-plac*-! downw.atil ttnd b-'.ckw.ar.l t'tw.'irtl 
the bate of tliC lOUCUe. 
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SURGEHY 


On May 9, 1917, fourteen clay.-! after adniisHion, tlie patient \va.s operated upon 
and the facial wound was sutured (Fig. 2f). July .17, 1917, a now .splint and cliin 
piece was placed in position. 

On Oct. 11, 1917, the patient was operated upon send the tongue was released 
and elongated by cutting its adhe-sions. 



Fig. 24. Fig. 25. 

Fig. 24. — Fourteen days after admission, the patient wa.s operated upon, and tlie 
facial wound was sutured (Case 6). 

Fig. 25. — Appearance of patient at the. time of evacuation to England (Case G). 

The remains of the mandible, which was brought to alignment, have consolidated. 
In this case also the mandibular arch is shortened anteroposteriorly, but the de- 
formity is slight. At different times bony sequestra have been removed as they 
appeared or began to loosen. After the removal of the original lower appliance 
•with the wire sutures, the chin showed a slight tendency to recede, and a screw was 
placed in the bone at about the median line. By means of an extraoral appliance 
the mandibular arch was again pulled foi-ward. Upper and lower dentures leave been 
supplied (Fig. 25). 
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SOJIE DEFORJIITIES OF THE l^’ACE AND TIIEIR 
CORRECTION 


^Vakhkx B. Davis, M.D., Sc.D., F.A.C.S., PiiiiiADELPiuA, Pa. 

(From the Flasiio and Reconstructive Division of the Department of Sunjery, 
Jefferson Medical Collerje Hospital, Philadelphia) 

F acial deformities assume imjiortance from several viewpoints, 
namely; functional, psychologic, cosmetic, vocational, and economic. 
Their correction has received periodic attention since early authentic 
surgical history. Rhinoplasties were done in India as early as 1000 
U.C., and later in Italy, especially by the Branca family of Catania, and 
by Gasjiaro Tagliacozzi of Bologna in the sixteenth century. Interest 
was again aroused (1816 to 1847) by von Craefe and Dieffenbach during 
the time they were professors of surgery in the University of Berlin, 
and has continued to increase steadily. 

Bone grafts were used to correct depressed nasal deformities in 1896. 
Rib cartilage transplants were used early in the twentieth ceiitui'y and 
continue to be more and more frcriuently em}doyed. 

Plastic and reconsti'uetive surgery was given its greatest inpietus 
during World War T. Since that time the tcciinique has been refined 
and many of the methods then devised have been imjiroved, and now 
play a still more important role in the .surgical I'cpaii's necc.s.sitated by 
the pre.scnt world-wide confli<-t. 

The mo.sl freipient congenital dcforinities of the face are those associ- 
ated with the various tyiies and degrees of cleft li}) and cleft jialate. 
I'lic methods which wc prefer for the correction of such doformitio.s have 
been considered in detail in .several ])revious communications, tlius they 
will he omitted here. 

The splendid blood sup]>ly to all facial structure.s. and the mobility 
of the superficial tissue.s, make this area one es])ecially well adaiiled to 
many ty])es of jdastic and reconstructive procedures. 

Pigmented nevi may be major disfigurements, sufficient to exert dom- 
inant intluenees njmn an individuaUs mental attitude, and ujxm the 
social and economic outlook. Fortunately most of them ai-c amenable 
to surgical measures which make the areas relatively iueons])icuous. 
The hlue-hlack melanotic mole mu.st not be irritate<l or iiiiinipulated. and. 
if it is to be removed, only a wide e.veision should be considered. In the 
brown or brownish liypei-keratotie or hairy varit'lies. Jiowever. lines 
of excision may with s;ifety be m;itle in or near the margins, the siir- 
rounding .skin undermined and then approximated to cover entirely 

UMVUft f«»r N<*\. 3.", 

jr. 



SURGERY 



Fic. 1.— M. D , Case 
igea 3 \ears. A, 
nented hain' ne%;us R, APPear_ 
mce U\o years later. Mter ex 
asion of frontal P°^ °J}„ok- 
icvus and use of “• „»,„] ex- 
,ess skm «",?„P^’^‘resion. 

asion o\ er maxiHarj rtb 

indermininff "l&nf.t’ BrafE 
>roximation t' iSer. 
** Annearanco on© 

l(.e^S”s" after exc.s.on^^of 

ind"use^ of a. ’clhbrated split- 
!^k.ri CTaft 0 012 inch m thick- 
less, taken from the mfrasrapu- 
ar region The margins of the 
;plit-skin graft can be still fur- 
:her Improved. 
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the raw area. This applies to medium-sized nevi. If the pigmented area 
is too large to permit this procedure for complete removal at one op- 
eration without undue tension on sutures, it may be removed by two or 
more such excisions, undermining of skin, and reapproximations by 
advancement of skin edges. The hairy pigmented area shown in 
Fig. 1 was so large that skin gi-afts, in addition to excisions, were used 
as described in the legends — a full-thiclmess graft in the frontal and 
temporal areas, and a calibrated split -skin graft to the infraorbital and 
cheek regions. 'ViTienever possible, excision and advancement of the 
surrounding skin sliould be the method of elioice, since sldn grafted 
from some distant donor site never has exactly the same color and texture 
as that of tlie adjoining skin. Grafts from distant areas, however, are 
in many eases methods of necessit 5 ^ 



A. B. 

Flff. 2. — C. n.. Case 11-1272, aKcC 20 years. A, Uupus viilKiirls which liesan in 
early chlUlhooil, /?, Appc.ainnee nine inonth.s after exol.slon of the .skin of the entire 
Involvcfi area and the immediate use of a ealibratod .split-skin (rrafl O.OH of an Incli 
tlilclv', removed from tiie Infr;(.sc.'ii>iihir region l>y mcan.s of n I^nlKott dermatome. 

Tlie cilsc of lupus vulgaris shown in Fig. 2 begiin in voiy c:ii'ly chikl- 
hood. Sevcivil tyjic.s of treafment. rhiefly radium, x-iviy, and clcclrie 
needles. wei'C given tlirnughoul the intervening yciirs witiiout any ;ij)- 
lireeiiible im])i-ovemcnt. A result which we reg.-ird as highly sjitisfiieloi-y 
wjiK obtained by eomidete excision of the involved are;i tind inunedijite 
slan grafting, using a calibrated skin graft 0.014 of an inch in thiek- 
iiess, taken from the infi“.iseapnl:ir area by means of ;i Pjidgetl 
dermatome. Six weeks after gi-iftimr. daily gentle mass-iirc of the area 
was begun, lixamiiiiition nine months later showed that there I'.'id heeii 
a definite inencise in the tliiekness of the graft and in the amount of .sub- 
eutaneons fat. 
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There is a rather -wide range of ear contours whicli come witliin the 
classification of normal. The size and sliape of normal ears show 
hereditary characteristics in races and in familie.',, which are as strik- 
ing as are those found in the anterior facial features. Heredity also 
plays a part in some ear contoui’s beyond the range of normal. Sucli 
abnormal contours may be unilateral or bilateral. 

There are two classes of protruding or prolapsed ears wliich we be- 
lieve should be treated by plastic surgery. First, those cases iii wliicli 
the deformity is so great that it interferes, or probablj' M'ill interfere 
later, with the individual’s success in securing satisfactory employment 
in the vocation of his choice. Second, those cases with less mariced 
deformities, but occurring in sensitive individuals who are made so un- 
happy by being teased about their appearance that they tend to become 



-4.. B. c. 

Figr. 3. — P. B, Case H-llll, aged 7 jeais A, Bilateral prolapsed protruding ears. 
Note deflciencv of antlielix folds. B, Appearance eighteen months aftei reconstruction 
hy the method shonn in Fig. -1. C. Appearance nineteen months after secondarj ad- 
justment of superioi portion of ears (aged 10 jears). The striking change in pei- 
sonality is interesting. 


self-conscious, secluded, and introspective. The.sc deformities ‘uc chiefly 
due to insufficiency, or even absence, of the aniheli.x fold. To secure a 
satisfactory cosmetic result, an anthelix fold must be established. The 
result shown in Fig. 3 was gratifying not only because of the improve- 
ment in the appearance of the ears but also beeause of the definite trans- 
formation in personality obtained. The semidiagrammatic sketches and 
their legends (F’ig. 4) give the technique used. Individual operators 
have devised their own modifications in technique according to the de- 
gree of the ear deformity being corrected, but all of the better opera- 
tions are really founded upon the ba.sic piinciples described by W. H. 
Luckett.' With near-normal contour icstorcd, and approximately a 30 
degree cephaloauricular angle established, the ear eeases to be conspicu- 
ous even though it may still be somewhat above the average size. 


♦Luckett, VT H Surg Gjnec & Obst June, 1910 
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Marked congeiiital defieieueies of llie nasal bones and llie frontonasal 
processes of the maxillae are preferabh' corrected at 17 to 20 j'ears of age 
by autogenous rib cai-tilage transplants (Fig. 5). If correction is at- 
tempted in childhood the transplanted cartilage usually does not in- 


A B 



Kik* sliowin': : ,-1, for rtMuovnl 

of ''Ivin fn»in th»* ilor*-.!) vurfaco of tin* inr; Iho *'nriUer show.s nppro\hnatoly 

U)** ninoiiru /#\ Mnnn«T of InMitInj; ^rnriJl oaljrul Miturov 

thioniili lh»* piTiohomli iiiMj ^vhich, wlon llt'd. uiH foico Iht- rut of tlo* rjiilU'iK*- 

}intMiorl>. fornilntr an antJi»*lix. C, Kurfao of cartilaKo hrivo bet'n api>roxltnato<l 
'iihl .•'kin Mituro- ln*oTl*Nl ; <mtor <l Hno oriirinal po'-itjon of tho ip tr?rin of 

U»o «'ar ‘•kin nmtrin" ajiproxlfii and thr* r* ‘'UUlntr outlin*' of tlo* ♦ .ir. 

Out* r tlottod lino tivirkv oxicinil : lnn<r dott***! hn»‘ tho p<>'>ilfon .'ift<'r 

ippn^xlniatlni: tlio cartilac**. 


crc.'iM- a]>i>n‘ciably in .size nnd. «-onsci)Ucn{]y, as maturity is approached 
IliciT IS an increasing di.spn)])oiiinn between tho size of the transplanted 
cartilaee and tlic size of the <level«pc(i face. If. in s-ome cases, early 
correction (Kic b's is d<‘cmcd advisafde i»ccai!sc of marked introspection. 
<ir <»lhcr psycholoe^ie reas.m, the patients and tin ir parciits sliotild he 
told ih.'it a s(‘cond oj>crat!on may he necissary dnrine laic a.doh sccncc. 



SURGERY 


The use of curved cartilage chisels of proper sizes greatly facilitates 
obtaining the cartilage for transplanting, and placing the smooth con- 
vex surface upward helps to insure a well-formed dorsum nasi. The 
cartilage is preferabl3’- inserted through a columellar incision. Nasal 





depressions from destruction of the septal cartilage by infected septal 
hematomata in childhood, those from too extensive submucous resection 
of the nasal septum, and those from marked tranma are rather similarly 
corrected, but are more apt to require a supporting cartilagenous post 
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in the columella, extending from the undersurface of llie anterior end 
of the dorsum transplant to the intermaxillary spine. 

Excess convexities of the doi-sum nasi are usually associated with 
some elongation and drooping of the nasal tip. Corrections are made 
by freeing the overlying skin and subcutaneous tissues from the car- 
tilagenous bridge, and the periosteum from the bone to be removed, 
through an incision made within the superior portion of the anterior 


A. B. G. 



D. r. F. 

Flpr. C. — D. W., Ca.<!o need r> yrur.'s. A, ConRonital nonp.vpliilitic deficiency 

of tlic nnc.il bone; .and frontonapnl procos.'C.s of tlio ni.-vxHI.ac. B, Profile view of A, 
G, Contour of nose rlx nionUi<! after autogenous rib cartllacc tianspiant. D, Profile 
view of C. V, Contour of no»e olpht montli.s after C. F, I'rofile clcht inontlrs after 
n. Measurements and contour of nose Indicate that the transplanted cartilnBC i.s 
KTOWlns as rapidly ns the orlplnal nasal .slnicture.s. 


mire.s. In most instancc.s we ]>refer to remove the excess convexity by 
means of nniiierous ra.s]ts in assorted .sliapcs and sizes. Bone dust i.s 
removed with meticulous care; no rasp liavintr been used is rein.serled 
into the field of operation until it lias been earefnlly brushed and 
elean.scd in .sterile water. In some instances saws arc preferred in re- 
moving veiy large humps (Fig. 7), In most ea.se.s the widtli of the 









sumjicify 


new dorsum can l)e sufficiently narrowed by rasping tlie anterolateral 
portions of the frontonasal processes of the maxillae while tliey and the 
remnants of tlie nasal bones are being rounded and smoothened. If the 


->• B. 



G. ■ n. 

Fig. 7. — E. S.. Case H-1737. aged 23 yeais. A, rroflle showing- convexity of cloisum 
and elongated drooping tip of nose. B, Front view of A, showing contour of nostrils. 
G, Profile six ^eeks after removal of excess convexitj-, sltortening and elevating nasal 
tip. D, Front view of G, showing contour of nostrils. 


nddth of the new dorsum is too great, the frontonasal processes may be 
divided with a saw, or narrow chisel, near their attachment to the bodies 
of the maxillae, and then pressed mediallj’^ to the desired width. After 
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freeing the columella from its attachment to the seiital cartilage hj' a 
through- and-through incision, a triangular section of the cartilage of 
the necessary size to secure the desired degree of shortening is removed 
and the columella then sutured to the septum in the position •which 
properl}" elevates the tip. 



C. J) 

riK V n . fis Mil I lutl />. !Uiln<«pUv rtM. Us4nl%-‘<iv 

> » u in <i< \ < C zitkI 7>. jnorzTh*' tft» r 'Uiptlojl « \- 

ojv* r ttP*!!*" *>n« nipiiih jpirt 

A rlnniiphijma. even of inarhed dcgu-c i Kiv ■'K m.u be Irinmii'd tJuwn 
to a|tiiiH>\iin;itci\ iioima! vi/c and contoin In muhijilc, dd'ji elliptical 
cNcnions. fli-Nt icmcning the imduhN ami ilun as mu<-h of tlic uinaining 
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redundant tissue as the individual case maj’^ require. When the skin 
margins arc approximated, healing is surprisinglj’ rapid and the scarring 
relatively inconspicuous. Two operations, one or two months apart, are 
usually required. Should some undue thickening of the epidermis still 
remain around some of the larger pores, it can be minimized liy a series 
of applications of a saturated solution of trichloracetic acid over several 
small areas at one time, and reiieated over other similar areas at ten-day 
or two-week intervals until the surface is fairly smooth and even. 

Nasal chondromas usually produce both external and internal de- 
fomities. Treatment calls for excision and plastic reconstruction 
(Pig. 9). 

Loss of external nasal .<^011 tissue is preferably repaired by skin from 
nearby areas, because the color and texture matches more closely than 
if taken from any distant point. If the area is small, the surrounding 
tissue maj' be undermined and advanced. If slightly larger, then im- 
mediate or delayed pedicled flaps from the nasolabial fold.s, which are 
veiy mobile and have s]dondid blood supply, are used. 

In a case where there is marked loss of na.sal ti.ssue, the use of a de- 
layed pedicled flap from the frontal area is sometimes the method of 
choice, at other times tbc method of necessity, in reconstruction. Pig. 10 
.shows the photographic record of a ease of basal-eell epithelioma in which 
this method of rhino])lasty was used after wide excision of the involved 
tissues. 

Loss of tissue from the superior portion of the U])per lip, with or with- 
out an accompanying loss about the floor of the nostril, in many instances 
can be replaced advantageously by an advancement of a rectangular 
flap, single or double cpithclized as may be required (Pig. 11). 

Cavernous hemangiomatous areas about the lips, eyelids, or checks 
which are ju'imarily treated surgically by excision and plastic reconstruc- 
tion have shown, in our series, better cosmetic results, especially in 
adults, than those treated by radiation alone, or by radiation followed 
by ]>lastic repair. In the cases in which the eyelids aie involved, as in 
Fig. 12, adequate radiation probably would carry with it some risk 
of damage to the eyeball structures. 


risr. P. — n. S, C.j'-f anca l? ^lar.^ A, KoformitiC'! due to constnital na.-.il 

cliondiomi. X-inv ..-tudii’"! show that the niarKod t\ld<ninp: of n-if-al structures extends 
Into tin ms il s:('i)tuiu, Khirut !l tiie apimranco of a laifrc ''Y.'' /.*, .\pp( •o.anre eicht- 
ei'ii luonth.- .after excision of a larrrc portion of tlie dorsuut of tSio no^c by wide 
rlllptical itifislons cxtcndini; from rnidfrontol nre.i to In low tiji of nos,,, complete ri - 
tiiovol of rhoniltomi. dnlslon of frontorns.^i proc(«'i's of nnMll.ic tit ii their nttiich- 
mi nlH and brlnciny tin m to more medi'il positions, thus n irrow Iuk the new doi sum 
n ml. C, Ihris -([miti r \ie\\ of nose < Iphteen months nftir oiiri.illoti 

riK 30 — 11. n, Cme u-ir,ci, amd 5f. \eirs, .t, nmal-c. II iidtlollomi of no«c. 
K, >, irs* thir.iU.iii Ibsuiiiiu'es nfrer rhclricil tr< itimnts 'itnl s„nii ,xrisions on 
ruej.al i.ccTlons ft, Miow Imr < \teiit of lti\ol\ttmtil almut mr, = C, X.m il rtnictures 
wetT ixelsfd wi,le of nil ln\nl\,d art m. tlun J< eonstrucl, d lo d<la},il ptdlohtl frontal 
flip with doutib ipillotlnd dist.il periion ,\ri i fiom which riaji v m t th, n w.is ini- 
rnedlatil.v entertd with spUt-sS.in pr.ift. riiotocrapli ,TPp, irstic' nlmtfin dns 

mrr msni iicon'truciien 15 1 -, of iM>illcle was r< tumid to orirm il position tin fol- 
lowlnr day, /). nri-ilb of C. V and /*, Appmrame of ms-il and front i! .ar.'is on. 
jr.ar aft, r C and />. (Tlcrt' was no rtturnnte of lns,bc.ll lfsj„n, thtc, t, rifti r 
excision of nasal ftruttuns) 




54 


sukgkuy 



A. B. 

rip 11 — n W, Cnso 51 (C. asred 3-1 jears /I, Opening cr • ' - 

iiiE fiom the ionio\al of a mole bj radium seven months 
time the — 'ST.n.ino Oiowed no tendenct towaid 

for malig- eaianee of lip seven months 

margins t. the lip uere excised, converting it into a squaic 

Patallel incisions were earned trom the lateral cornets of the opening, through the 
full thickness of the Iiii and anterior portion of the cheek to the points indicated py 
the remaining scat' Tlie pedicle flap thus formed was advanced and sutured with 
meticulous care into new position, entiielv closing the opening 



A. S. 

Pig 12 — H H. Case 8058, aged 45 jears A, Cavernous hemangioma, present 
since infancj B, Appearance seven weeks after a two-stage operation. Excess tissue 
on skin surface first removed Conjunctival adjustment one month later 
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SUMMARY 

Several widely varying types of deformities of the face have been 
presented. The operative procedures used have been briefly described 
and the results o])tained shown by illustrations from unretouched photo-- 
graphs. 

In planning ])lastic reconstruction, one should carefully study the 
pro])lems presented, endeavoring to visualize the ultimate result desired 
and to outline accordingly the various steps necessary in securing the 
best possible repair. Knowing the number of contemplated operations 
and the probable length of the intervals helps the patient in arranging 
adequate time for operations and convalescence. 

Accuracy in outlining flaps, care in the preservation of the best pos- 
sible blood .supply, gentlene.ss in handling tissues, and evenness in the 
approximation of subcutaneous tissues and .skin margins, all tend to 
minimize scar tissue and thereby assist in securing the best functional 
and cosmetic results. 



THE REPAIR OF BON^^ AND CONTOUR DEFORMITIES OF 

THE FACE 

Robert H. Ivy, M.D., Philadelphia, Pa. 

IpvISPLACEMENT or loss of supporting structure of various parts 
of the face as a result of faulty development, injuiy, disease, or 
operation is accompanied by impairment of function and appearance. 
The principal facial deformities of developmental oi’igin are cleft 
palate, unshapely contour of the external nose, and malrelationshi]) of 
the upper and lover javs resulting in undue pi'oniinence or recession 
of the chin, open bite, and other disturbances of occlusion of the teeth. 
Acquired deformities involve displacement or loss of supporting tis- 
sues (bone and cartilage), as well as overljung soft tissues, of varying 
extent, causing cosmetic or functional disturbance or both. 

The means at our disposal for the replacement of lost or displaced 
supporting tissues following in.iury, disca.se, or operation are the use 
of soft tissue flaps, cartilage, bone, fascia lata, dermal grafts, and 
artificial appliances. Some bony defects accompanied by soft tissue 
loss can be satisfactorily repaii’ed with .soft tissue flaps alone when the 
bone loss involves an immovable part such as tlie haid palate or the outer 
surface of the maxilla. In the smaller palatal defects, sliding or pedicle 
flaps of oral or nasal mucous membrane may be used, Avhile for the 
larger ones the introduction of pedicled flaps of skin ma}' be necessary. 
Where a large bony defect is accompanied by loss of slrin or mucous 
membrane on both sides, both epithelial surfaces should be replaced. 
Artificial substitutes are sometimes necessary to replace losses of bone 
and soft tissues of the upper jaw, being more satisfactory than surgical 
restorations under some circumstances. In some cases of palatal defect, 
for example, it may be possible to close the opening by surgical means, 
but the tissues thus repaired do not afford satisfactory attachment for 
artificial dentures. Artificial substitutes are occasionally preferable in 
external defects about the face Avhere the extent of the tissue loss or the 
age of the patient militates against satisfactory surgical repair. 

For the deeper and more extensive contour defects of the frontal re- 
gion, nose, cheek, chin, or other parts of the face, costal cartilage forms 
the most satisfactory replacing substance. Several foreign materials 
(such as celluloid and ivory) have from time to time been advocated 
for this purpose. They have an advantage in that they are easily in- 
serted Avithout mutilating other parts of the body, but they are subject 
to all the disadvantages of any foreign body ; for example, extrusion is 
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possible at any time. At one time paraffin was extensively used, but it 
should have no place in plastic surgeiy of the face, as it is difficult to 
control in injection, sometimes causing unsightly disfigurements, un- 
dergoes changes in shape, and may cause embolism and tumor forma- 
tion. In late years, vitallium and, more reeentlj^, tantalum have been 
used with encouraging results. Transplanted bone as a support for the 
bridge of the nose is emplojmd successfully by some surgeons. AVe pre- 
fer costal cartilage for this purpose, because it rarelj’’ undergoes absorp- 
tion when imbedded in soft tissues and is not so susceptible to infection 
as bone. Costal cartilage is not diffieidt to obtain in almost any quantity 
desired and is easily trimmed to suitable size and shape. While living 
autogenous costal cartilage is undoubtedly preferable to any other, in 
recent years many operators have successfully used preserved cartilage 
from other indmduals and even from cadavers. The use of preserved 
cartilage has the advantage in that unlimited quantities are available, 
and the patient docs not have the inconvenience of the chest operation 
added to that on the face. Living autogenous cartilage, on the other 
hand, is less likely to undergo changes after transplantation. Costal car- 
tilage has a tendency to change shape by curling, I'esulting in an un- 
sightly deformity. To overcome this, Gordon New exposes the cartilage 
after removal to live steam for a minute or two. This causes the max- 
imum amount of curl to take place immediately, after which the. car- 
tilage can be trimmed to proper size and shape and no further changes 
will occur. Of couise, the steaming destroj’s the vitality of the cartilage. 
Costal cartilage docs not form a firm union with bone; hence, it cannot 
effect a stable restoration of continuity in a movable bone such as the 
mandible. For filling gaps to restore continuity of the mandible, bone 
transplants alone arc satisfactory. 

Displacement of bony stmeture alone, or combined with loss of sub- 
stance, may be responsible for facial defonnity. In some cases of this 
type, correction of the deformity may be attained bj^ mobilization of 
the displaced portion of bone and replacement in normal position. This 
is not always possible, especially where the displacement is of long 
standing, .such as in the case of an old depressed fracture of the na.<;al or 
malar bones. Here, correction is more .satisfactorily brought about by 
building out the contour with added bone or cartilage at the site of the 
dc])rcssion. 

After a fracture of the mandible, with or without lo.ss of substance, 
union may take place with shortenincr at the site of fracture, resulting 
in facial asymmetry and functional disturbance. The .same .sort of de- 
formity may follow loss of a portion of the mandible from necrosis or 
ojmration for removal of a neoplasm. Heiv. the displacement fii-st must 
be corrected by osteotomy at the site of malunion or division of adhesions 
holding displaced fingments in a contracted position, and ])y i-educ- 
tion of fragments to a position sus normal as possilde. followed later bv 
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bone grafling if a gap remains tliat is too M'ide to ])e bridged by .spon- 
taneous l)one regeneration. 

Osteotomy of tlie mandible may be eaj’ried out ■with a nai'row eliisel 
at the site of malunion but is nsually done witli le.ss ti’anma by means 
of a Gigli saw. A small incision tbrongb the skin, not more than one- 
half inch long, is made to the lower bordci' of (he mandible at the point 
of mahinion. A fnll-curvcd pedicle needle is })a.s.sed through the in- 
cision, clo.se to the inner surface of the bone, until the mucous mem- 
brane of the mouth is pierced. By means of a wire through the eye of 
tlic needle, a Gigli saw is carried on the inner snrfiiee of the bone with 
one end in the mouth and the other emerging through the skin incision. 
The mandible is then sectioned with the saw from the inner side out 
through the fracture line. The .skin incision is sutured and usually 
heals by first intention, leaving practically no visible sear. The bone 
fj-agments arc now i-educed and treatment is as foi- a recent f]-ac(ure, 
with or without loss of substance. The method of fixation of the frag- 
ments to be ii-scd depends upon the availability of teeth. In most pa- 
tients ■with .sutificient teeth in each fragment and in the up))cr jaw, we 
find that simple Aviring methods, such as the eyelet or the arch bar 
methods,- are mo.st easily applied and give adefpiate fixation. TJie more 
elaborate splints arc reserved for patients in Avhom teeth are not ade- 
quate for use of the simpler methods. 

Bone grafting is .sometimes employed for repairing defects of the 
cranium and contour losses of A’arious parts of the face, but its most fre- 
quent use is in restoring continuity and replacing losses of substance 
of the mandible resulting from ti-auma, necrosis, or resection for treat- 
ment of disease. 

Statistics from World War I indicate that about 11 per cent of gun- 
shot fractures result in nonunion and require bone grafting. The non- 
union is caused principally by the large loss of bone substanee and in- 
ability of the repair mechanism to bridge the gap when the collapsed 
fragments are draAvn apart and fixed in proper position. The loss of 
bone is not so often due to primary desti-uctiou as to extensive shatter- 
ing followed by infection and necrosis. In comminuted fractures, 
proper early fixation and conservation of viable bone fragments Avill 
do much to render bone grafting unnccessaiy later. 

The object of treatment in i>atients Avith loss of substance of the 
mandible from Avhatever cause is primarily restoration of the function 
of mastication. This is attained by restoring the normal occlusion of 
the remaining teeth and stabilizing the jaAV by filling in the lost con- 
tinuity of the bone. A secondary objective is the building out of con- 
tour of the face for improvement in appearance. In patients Avith loss 
of substance it is A-ery rarely desirable to obtain union by bringing the 
ends of the fragments together, sacrificing the occlusion of tlie teeth. 
This results in a crippling of the masticatory function and an increase 
in the external deformity. 
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Where bone gi-aftiiig is contemplated, tlie preoperative treatment of 
patients with losses of substance of the mandible is as follows: removal 
of all septic foci, reduction, and fixation in such a position that the 
normal occlusion of the remaining teeth is restored. Septic foci in- 
clude roots of teetli ])rojeeting into the area of lost substance, other teeth 
showing evidence of periapical or periodontal disease, bonj' sequestra, 
metallic foreign bodies, and infection in the adjacent soft tissues. No 
o))eration to restore the continuity of the bone should be attempted un- 
til all sources of infection have been removed and until at least three 
months have elapsed after all sinuses and septic wounds have healed. 

Reduction is brought almut in eases of nonunion by manipulation, 
followed immediately by the application of wires to fix the upper and 
lower teeth together, or, if the existing teeth are not adequate for this 
method, then the more elaborate interdental splints are used. Where 
the bone fragments are not freely movable and cannot be reduced 
by manipulation before application of measures of fixation, owing to the 
presence of fibi'ous adhesions, it becomes necessary to sever the.se ad- 
hesions at a preliminary operation, apply the fixation, and then wait 
seveisd weeks for healing of the .soft ti.s.sue.s to occur before performing 
the bone-grafting operation. As long as tho’e is any po.s.sibi]ity of con- 
tamination of the wound with oral secretions, bone grafting is contra- 
indicated. In nearly all ca.ses of this type the preliminai’y operation 
refpiires cutting through tlie oral mucosa, which renders absolutely 
necessary ])ost])oncmcut of the bone grafting until complete healing lias 
occurred. 

Tjiprs (nul Mrthnds of Bone Gruflinej in Ihe Monelihlc. — In many of 
ihe i)aticnts after World Wai- I re.storation of continuity was broueht 
about by a pediclod graft from the mandible itself, the pedicle eonsi.sf- 
iug of attached muscle. This method was first des-ribed by Bardenheuer 
in l.shfi and was popularized by Cole, of Loudon. We have not used this 
method recently because wo found that it ])i’oduees undue distortion of 
the soft 1i.s.sue.s of the floor of the mouth and neck and is not suitable 
for large* lo.sses of bone substance, especialh- in the region of th.e angle 
and ascending ramus of the mandible. We consider also that the cortex 
of the tibia is not very suitable as a source of bone g)*aft for the mandible 
because of its extreme density and con.seejuent re.sistance to penetration 
of new blood vessels in the ])roce.ss of consolidation. Also, fracture of 
the tibia after removal of a thick graft is not unknown. Rii) grafts 
have sometimes been used for thes<> defects but are usually too thin. 
During the ))ast twenty-four years wo have limited ourselves to two 
methods, each having fairly definite indications; namely, fiie osteo- 
l>eriosteal graft from the tibia and the graft from the crest of Ihe 
ilium. 

1. 77i( OsU ojn fiostt III Mclhoil of /Idof/rjnViv ; The osteojierioslenl 
graft contains ail the elements jieei*.ss:iry for osteogenesis, is Ilexihie. 
.and is easily ail.iust;ibh‘ to the size and sluqie of the <h>fe<‘t. The tech- 
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nique of removal and insertion is simpler than that of any of the other 
methods. It causes no disahilitj' in the leg. It requires longer to ob- 
tain complete consolidation than by other methods, and no dependence, 
of coui-se, can be placed on the rigidity of the graft itseK for main- 
tenance of the mandibular fragments until consolidation has occurred. 
While this form of graft can be used for losses of substance of the 
mandible of almost any extent and any jmsition, we usually reserve 
it for defects of 2 cm. or less and for patients in whom the external con- 
tour of the face shows little or no deficiency. It is also to be .selected 
for use in children, because the erc.st of the ilium shows very little ossifi- 
cation before 15 or 16 yeais of age. 

2. Graft From Crest of Ilium: A graft from the crest of the ilium 
was first used in Gennany by Lindemann and was the method of choice 
also of Gillies and his co-workem at the Queen’s Hospital at Sidcup, 
England. This t^-pe of gi-aft is preferred if the gap in the mandible 
exceeds 2 cm., and especially if the external contour of the face .shows 
the deficiency. The crest of the ilium furni.shes a large piece of hone 
of poroxis structure closely resembling that of the mandible, it is easily 
penetrated by new vascular supply, and it can readily be cut to suitable 
shape. The disability produced by removal of the graft is quite tempo- 
rary and the danger negligible. 

The teclmique of grafting the mandible by either of these methods 
has been fully described elsewhei'e. so further space ■will not be taken 
up with it here, except to say that exposure and prepai’ation of the 
mandibular fragments are done before removal of tlie graft from the 
donor site in order that the size of the graft required may be detennined 
and also on account of the possibility of openuig into the mouth while 
preparing the bed for the graft, an accident that xvould render useless 
the application of the graft at this time. Another reason for this order 
of procedure is the desirability of protecting the viability of the graft 
by placing it in its new position as soon as possible after removal from 
its original site. 

Postoperatively, fixation of the .jaws must he maintained until con- 
solidation is weU. advanced ; that is, for at least eight weeks. Kegenera- 
tion may he checked b}’- x-ray examination at monthly intervals, but the 
final test of consolidation is by clinical examination after disconnecting 
the upper and lower teeth. 

The following cases illustrate several of the features mentioned in 
this article: 

Case 1. — In Case 1 is illustrated protrusion of tlie mandible. The patient was 
first seen at the age of 18 years in consultation regarding a protrusion of the 
mandible ■which had gradually become more noticeable with growth. Physical exam- 
ination revealed nothing having any bearing on this condition. The lower anterior 
teeth were about three-fourths of an inch in front of the corresponding upper teeth, 
and only the last molars were in occlusion (Pig. 1). The forward position of the 
mandible caused a very noticeable prominence of the chin (Fig. 2). There was 
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Fip. 1 (Cn5e 1). — Showing; nthuncocl posi- 
tion anil malocclusion of lower Icclh. 

Fir. 2 (Case l).-^rn<luc pronilnenco of 
chin. 

Fipr. 3 (Case i). — Correction of occlusion 
by bilatoral o.^tcotomy throtirb ascendinr 
rami £in*l sctllnr bark of mamliblo, 

Fip. 1 (Case 1). — ln>j>rovr'inrnl of profile 
after operation. 

3'ir. T) (Case 11. — Sliowin;; ability to opi‘n 
mouth after operation. 


jnarkeil Interfefeiiei* nith flu* fnnetiiKt o( iiiartieatnui. Imj»rcs-ions \\**re laailc <»f 
the teeth tnnl jvlu'iler euwt'i piepare*! to ileteriihne whether a *lenial fn** 

(•hjvion eouhi 1w» obtauiinl hv st'ttin;: the niantUhlo hark, Thi‘* heiny; fonn<! 
an «h>eah*<l t!{»on. the operation, half roun^l .areh har.^ were 
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applied to the upper and louer teeth to serve for poMopciativo foatior;. Under 
intratraclieal ether anestliesia introduml through the no-e, eacli ascending ranms 
of the mandible ua-< sectioned l.ori/ontally by a Gigli sau- introduced through small 
skin incisions behind and in front ot the ramus by means of a modified Blair 
pedicle needle. This poimitted the main part o£ the mandible to bo slid back on 
these cuts, bringing the lower teeth into good occlusion with the upper. The upper 
and lower teeth were then fixed in occlusion by connection of the arches on the teeth 
with tie wires. Immobiliration was maintained for six weeks, after wliich union in 
the new position was found to be fairly solid. The wire fixation was replaced by 
intermaxillary ela.stics for about ten more days, the patient being then discharged. 
Figs. 3, 4, and 5 illustrate the result of the operation. 

Case 2.— In Case 2 is illustrated the u^e of costal cartilage to restore contour 
in the frontal region. The patient sustained a ciushing injury in an automobile 
accident with loss of bone in tiic left frontal region. This left him with a marked 
depression, the overlying skin being intact except for a vertical scar (Fig. 0). An 



Fig. 6 (Case 2). — ^Jlarked depression left frontal reg-ion due to loss of bone. 
Fig, 7 (Case 2). — Elimination of depression by Implantation of costal cartilage. 


incision was made through the old scar line and the skin on each side urderrained 
over the depressed area to form a pocket. Into ti.i.K was inserted a piece of au- 
togenous costal cartilage of suitable size and shpae to restore the contour of the 
forehead. The skin wound was closed witli interrupted silk sutures (Fig. 7). 

Case 3. — In Case 3 is illustrated a contour defect of the light frontal region with 
loss of both soft tissues and bone. The patient was throwm fiom a moving auto- 
mobile into the road, where he landed on his face, lesulting in a compound com- 
minuted fracture of the right side of the frontal bone wth avulsion and laceration 
of overlj-ing soft tissues. Fig. 8 sliows the condition of the patient several montlis 
later when the defect was ready for definitive repair. On the light side of the 
forehead there was a broad deep defect, invohdng the bone in part, coiered wit'i 
healed scar. One small area had been covered with unsightly pinch grafts, no doubt 
to hasten healing. There was a small opening into the frontal sinus. Tlie extent 
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Fig-. 10 (Case 3). 
— Another stape of 
transfer of flap to 
forehead. 

rig. 11 (Caac 3). 
— Another stage of 
transfer of flap. 

Fig. 12 (Case 3). 
— ^riap spread out to 
cover forehead de- 
fect. 
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of the area precluded repair by sliding flaps from the surrounding frontal region. 
The depth of the defect and the opening into the frontal sinus rendered a free skin 
graft un.suitahle. Consequently, a tube pedicle flap from the right clavicular region 
was transferred to the forehead in several stages at thiee-weck intervals. The pro- 
cedure is shown in Figs. 9, 10, and 11. Fig. 12 shows the final stage of the flap 
transfer. Later, the eyebrow was restored by a free full-thickness graft from the 
scalp. 

Ca.se 4. — Brown hairy congenital nevu.s of face had existed since birth in the pa- 
tient. in this case, and the hoy was presented for treatment at 6 years of ago. The 
lesion was dark brown in color and slightly elevated; the .surface was rough and 
covered for the most part with a heavy growth of furlike hair. It involved the en- 
tire left cheek, extending into the temporal region, the entire lower eyelid and part 
of the upper eyelid, the left side of the nose, including the ala, and passed over on to 
the right side of the nose (Fig. l.'l). The.sc growtl:s arc not radio sensitir-e, and 
surgical excision in this case offered the only possibility of successful treatment. 
Three ways of repairing the defect were considered; (11 Multiple partial excision. 
In growtlis and scars involving a moderate area in (he cheek, thi.s method is ex- 
cellent in that it gradually advances the .surrounding healthy skin and succeeds in 
covering the area with skin of texture and color normal for the part, with a very 
small amount of scarring. In tiie pre.scnt case, tbe extent of the area involved 
precluded the use of this method. (2) Complete excision, followed hv immediate 
Hjiplicatiim of a split-skin graft. This was also rejected, partly because of the in- 
ability of a free graft to furnish sufficient contour, and also the appearance of the 
grafted area would leave too much to be desired. (S) Use of a pcdicled flap. This 
inothod was finally sclei'ted. because it supplied sufficient contour, with a hotter 
chunee of complete take of the transplanted tissue. It was realized that there 
would he difficulty in matching the rest of the face in color and texture. At the first 
operation a tube iiedicte was prepared on the left side of tlie abdomen from a strip 
of skin and .•■ubcutanoous tissue three inches wide and eight inches long. Three 
weeks later the lower end of the tube was cut loose and sutured into a raw area 
exposed by turning a flap on the radial side of the right wrist (Fig. 14). Ho.strie- 
tion of movement during lioaling was adequately managed by means of adhesive 
phister strips. The next stop, three weeks later, consisted in disconnecting the 
upper end of llie tube from (lie abdomen and carrying it up on the wrist to tlie face 
where it was sutureil into a raw urea in the left temporal region created by excision 
of part of the nevus. Sufficient fixation for good heal'iig wa'- obtained by holding 
the arm in the Velpeau position with adlusive pla.'-ter and a bandage. Plaster of 
Paris was unnecessary (Fig. I.I). After a further three-week j'criod *he fla]) was 
disconnected from the wrist and (lie tubed portion opened out and spread to cover 
the raw area on (he face after excision of the major jiortion of tlie growtii. Two 
or three further opcintions were neces'-ary to smooth edge.', here and thi-ie. and a 
fiill-thickncss proauviciihir skin graft was applied to the left lower eyelid. .Mihoogh 
(here is some iIiM-re])aticy in color and Icxtnre of the skin of the flap as eonqiured 
to (lie rest of the face, it is hoped that with lime this will bccoiii- less noliccublc 
fPig. 101. 

t’AHf. — In this case is illustrated the defoimity of eontour of th' face and 
inleTfcrcnce with ftim-tion due to inalunion in a fructuie of the mandilde. The pa 
tieiit "as edentulous mid sustained a fraeturc of the left ascending ramus of tlie 
mandible. Ilwing to the absence of teeth, no reduction or fixation was applied after 
the injtiiy, with the r<’s\fit that his fractute united in maljiosition. the left side Is'ing 
shortened. Tfiis caused tile chin to deviute to the left. The mouth opining w,i« 
greatly restricted, and this and the tuahidation of the up]>er and lower .'dteohir 
arches pteseated the wearing of artificial teeth s' Figs, IT and ISi. t'urris't juii was 
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carried out in. the following way: An osteotomy was performed at the site of the 
fracture in the left ramus of the mandible. This permitted the main portion of 
the lower jaw to bo carried to the right and the chin to the midline position. Fix- 
ation by means of the teeth being impossible, a circumferential brass wire was passed 
around each fragment and the ends brought out througli small skin incisions and 
attached to metal bars (coat hanger wire) coming down from a plaster of Paris 
head cap (Fig. 19). By this means the fragment.? were held in normal rclation- 
.ship. Pig. 20 is from a radiogr.aph made at this time and shous the circumferential 
nires and also the gap created between the fragments after they were properly re- 
duced by the osteotomy. After waiting for about six weeks for he.aling from this 
preliminarj' operation, the gap in the mandible was filled with a bone graft from 
the crest of the ilium (Fig. 21). Consolidation took place in eight woek.s, the 
circumferential wires and headeap were removed, and the patient was then able to 
have full upper and lower artificial teeth made, with which he could masticate 
(Fig. 22). 

Case 6 . — In this ease is illustrated a unilateral defect of the mandible with rc- 
trusion of tho chin. The patient in this case was an IS-year-old boy, who, when S 
years of age, had had a resection of several inches of the left side of the mandible 
for a tumor, reported to bo a sarcoma. Later, two attempts were made in another 
city to restore the defect in the mandible by rib graft.", which were unsuccessful. 
Examination showed the tj-pical deformity resulting from a defect of one side of 
the mandible. There was marked shortening on the left side, causing the large seg- 
ment of tho lower jaw, with its teeth, to be drawn over toward the left, attached 
by fibrous tissue to a short left segment consisting of the ascending ramus and the 
coronoid and condyloid processes. There were no tooth on the loft side beyond the 
first incisor, and the remaining mandibular teeth had no relationship with the upper 
teeth, being dra^vn baclrward and inward. He could open liis mouth widely, but 
there was a marked deviation of the lower jaw to the left (Fig. 23). The profile 
showed marked recession of the chin. There was a dense external scar adherent to 
the bone on the left side (Figs. 24 and 25). Fig. 20 is from a radiograph Ehonang 
preoperative condition of the bone on left. Correction of this ca"e involved several 
steps : 

1. Division of fibrous adhesions between the ends of the mandibular fragments 
and remains of the rib graft on the left side to allow the main portion of the lower 
jaw and teeth to be carried to the right and forward into more normal position. 
After the adhesions had been severed it was possible to bring the lower teeth into 
fairly good occlusion with the upper and hold them there by means of arch wires. 
This interdental fixation was supplemented by a circumferential wire around the 
symphysis, forward traction on the chin being maintained by attachment of the 
wire passing around the bone to a bar coming down in front of the face from a 
plaster of Paris headeap. This forward traction was maintained for about three 
weeks, after which fl-vation was continued by the wires attached to the teeth. 


Fig. 17 (Case 5). — Deviation ol chin to left due to malunion of fracture of left 
ramus of mandible. 

Fig. 18 (Case 51. — Restriction of opening of mouth and malrelationship of eden- 
tulous upper and lower alveolar arches rendering impossible insertion of artifleial 
dentures. 

Fig. 19 (Case 5). — Fixation of fragments after osteotomy by circumferential wires 
and plaster headeap. 

Fig. 20 (Case 5). — Radiograph after osteotomy showing gap in bone on left side 
and circumferential wires. 

Fig. 21 (Case 5). — ^Radiograph showing gap in mandible filled with graft from 
crest of ilium, bringing about stabiliaation and restoration of length. 

Fig. 22 (Case 5). — ^After restoration of correct position of jaw and increase in 
mouth opening, permitting insertion of artificial dentures. 
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2. Replacement of the dense scar over the operative field by Kood skin and sub- 
cutaneous tissue. Tliis was aceomjdished by tran.splantation of a tube pedicle flap 
from the loft clavicular area. 

Restoration of the lenfrth and continuity of the left side of the mandible by a 
bone graft. Three montlis after the fir.st operation, the wounds from these pre- 
liminary operations having healed, a graft two and one-half inches in length and 



Fie. 2;t (Case (i). — Marked deviation of lower Jaw to left on openine mouth due to 

io.s.s of bone on left .side. 



Fig. 24 (Case G). — Right profile before treatment showing backward position of 
chin. 

Fig. 2.'> (Case G). — Left profile before treatment showing adherent soar. 
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coiiipiiMiig the entile ividtli of the cie&t of the left ilium, uas lemoied uitli ;i meta 
caipal ‘iaw, and aftei e\posure of the ends of the =eparated mandibulai fiagnients, 
it uas inseited in the gap, being fastened to each fragment bj brass ivire sutiiies 
passed thiough holes dulled in the bone (Fig 27) This opeiation i\as followed bj 
some low giade suppuration, which stopped after lemoval of one of the sutuie wiies 
two months later. Shortly aftei this, the wiie fixation on the teeth ivas discontinued, 
and union of the giatt with stabilization of the jaw was found to be complete. 
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Pigs. 28 and 29 show the occlusion of the teeth at that time and also the mouth 
opening, with better central position of the mandible. 

4. Additional prominence to the chin and restoration of occlusion by provision 
of artificial lower anterior teeth. Pour months after the bone-grafting operation, 
the mucous membrane in the vestibule of the mouth beneath the anterior mandibular 
teeth' was divided by an incision extending from one premolar region to the other, 
and 'the soft tissues were separated from the periosteum over the anterior surface 
of the mandible almost douTi to its lower border. This created a deep pocket in the 
soft tissues behind the lip, which was then lined with a split-skin graft supported on 
a mold of dental impression compound. This was I'.eld in position for ser'eral days 
by circumferential sutures. After removal of the compound, the pocket was found 
to be lined with skin (Pig. 30). The patient then had a partial denture^ constructed 



Fiir. .31 (C.Tso 0). — Improved profile after completion of treatment. Compare with 

F.g. 21. 

of acrylic material, which fitted over the natural lower anterior teeth and which 
occluilcd well with the upper teeth. An extension from the appliance passed down 
into the skin-lined i)ocket to build out the chin to a considerable extent. The pa- 
tient 's .iaw is now stable, with normal opening and closing, and with the appliance 
in place he is able to masticate any kind of food; also, the profile is greatly im- 
proved (Pigs. .31, 32, :’i3, and 34). 

Cash 7. — In this case is illustrated a defect of the cheek and palate resulting from 
ladiatiou treatment for carcinoma of the upper jaw. A female, single, aged 25, had 
been first treated three years previously by x-r.iys and radium for a lesion of the 
upper right jaw. diagnosed as carcinoma of the right maxillary sinus, verified by 
biopsy. As a result of the treatment, the soft tis.sues of the cheek sloughed, ex- 

•Dr. Pr.-ink A. Fox. Vniversity of Pennsylvania Dental School, constructed the 
denture. 


Fip. 2S (Case 6). — Improvement in occlusion of teeth after bone praft. 

l-'it:. 20 (Case G). — Di.sappearance of dcx’lation of mandible to left on opening 
mouth after .stabilization of jaw by bone graft. Compare wlUi Fig. 23. 

Fig. 30 tCasc G). — pocket between bone .-ind .soft tissues of cbln lined with .spllt- 
skin graft. 

Fig. 31 (Case C). — Artlllcial appliance to .supplv missing teotb and build out 
IitMinlncnce of cbln (Courtesy of Dr. Frank A. Fox).' 

Fig. 32 (Case G). — Artldcial appliance In place, moutb close*!, sbowing good occlu- 
sion of teeth. 

Fig. 33 tCase C). — Artificial appliance In place, moutb open. 
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posing tlie necrolie nialur ant] maxillary bones on tlie riglit side (Pig' 35), Js'o evi- 
dence of tlie original malignancy remained, but the .‘•urrounding skin sliowcd marked 
atrophic changes. At the first operation a large sequestrum was removed, comprising 
most of the right malar and maxilla including the palatal and alveolar processes, 
and the teeth attached to it, as well as the septum of the nose. This left a large 
opening in the right cheek, into the maxillary sinus and nose, and a defect com- 
prising the entire right side of the hard palate. This caused marked impairment of 
speech. At the time the dead bone was removed, a long tube pedicle was prepared 
from the right anterior axillary fold down to the groin to be used later to repair 



Fig. 35 (Case 7.) — Extensive radiation necrosis of right malar and maxilla with 
destruction of soft tissues of cheek. 

Fig. 3G (Case 7).— Opening through right cheek into maxillary sinus and nose after 
removal of dead bone. Tube pedicle flap from axilla to upper part of chest, to he 
used later for repair of openings in face and mouth. 


JVY: bony and contour deformities of face /o 

the face. Fig. 3(5 shows an intermediate tiansfer of the tube pedicle to the upper 
part of the chest and the defect in the cheek. After the fiist operation it became 
neces.«ary to wait several months before attempting repair of the facial defect, un- 
til all infection had cleat ed up and remaining dead bone htid come away. Pathologic 
e.xamination of tissue lemoved from the edges of the defect and from the cavity 
from time to time showed no persistence of the malignancy. Eight months after 
the first operation, the distal end of the flap was severed from tlie axillary legion 
and, after fieshening tiie edges of the opening in the cheek, the end of the tube was 
flattened out by excision of intervening fat to create two surfaces of .skin, one being 
sutured to the edges of the defect facing in to replace the linine of the maxillary 
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sinus and the other facing out to replace the lost external shin (Pig. 37). Con- 
siderable difSculty was experienced in getting the shin of the flap to heal well to the 
poorly nourished skin surrounding the defect. Pour months elapsed, therefore, be- 
fore it was considered safe to proceed with the next stage. Then, the flap was cut 
loose from the chest and tlie free end was in turn tliinned out to form two skin 
surfaces, which were then sutured into the palatal defect, forming upper and lower 
layers. In order to introduce the end of the flap into the mouth it was necessary 




Fig. 41 (Case 7). — Present external appearance subject to further improvement by 
thinning out of flap, smoothing of edges, etc 

to divide the right side of tlie upper lip, and this uas later repaired. Fig. 38 shous 
the tube, forming a loop, with one end on the cheek and the other in the palate. 
After a few weeks it fias noted that the opening in the palate had been completely 
closed by the skin flap. The loop was then divided where it emerged from the 
mouth. The freshened ends were trimmed to fit the remaining fiee edges of the cheek 
and mouth defects, respectively, and sutured in place. Later, se^’eial minor opera 
tions were done to thin out and shape the cheek flap, and a piece of costal cartilage 
was inserted beneath the lower eyelid to support the right ejeball. An upper 
artificial denture* was made, enabling the patient to masticate food with satisfaction. 
The marked defect in speech was immediately overcome by opei alive repair of the 
palate, and her appearance was greatly improved (Figs. 39, 40, and 41). 


♦See footnote on page 71. 





EVALUATION OF PEDICLE FLAPS VEESUS SKIN GRAFTS IN 
EE CONSTRUCTION OF SURFACE DEFECTS AND SCAR 
CONTRACTURES OF THE CHIN, CHEEKS, AND NECK 

GusTA^^ Aufricht, M.D., New York, N. Y. 

T he treatment of skin defects constitutes an important phase in 
plastic surgery. >'In this paper communication we are mostly con- 
cerned with tlie treatment of extensive surface defects and disfigure- 
ments of the uhin, cheeks, and neck. ’^Injuries caused by fire of cloth- 
ing around the neck are quite common on children, especially of poorer 
families where supervision of the playing child is often neglected. -An- 
other couunon injury in this locality is the x-ra y bur n, r esulting fro m 
excessive x-ray treatme nt formerly given in cases of hypert richos is. 
Injuries caused by acid are quite similar to those caused by fire . >Un- 
doubtedljUthe great vai’iety of war casualties also produce many surface 
injuries in this region. 

In general, it can be stated that regardless of the cause, the prmciple s 
of r econstruction are very much the same . The issue of first importance 
in granulating wounds after extensive injuries is the quick epithelization. 
The cosmetic effect is rather of secondary importance. Undoubtedly the 
most advantageous treatment is 'early skin grafting. 

The treatment of patients, wit h old scars and scar contractures pre- 
sen ts^__an_entirelyjdilfere^^ fro m those Awth fresh injuries anS 

defects. Extensi ve burn scars of the face w here the scar is superficial,’ 
soft, and smooth, offers a real dilemma to the surgeon. I have in mind 
"scars caiised by second degree burns Avhere only the superficial layers 
of the epidermis are destroyed. One must realize that the transplanted 
skin also has its esthetic shortcomings and is far from being a perfect 
Tnatcli to the normal skin. Therefore, in mild cases of scarring, it is of 
paramount importance to knoAV our limitations and advise against oper- 
ation. 

If one or two contracting, scany bands are present, shifting of the 
skin with a Z plastic is sufficient in suitable cases. 

In mild cases of x-ray burn where no breaking domi of tissues or ul- 
ceration is present and there is only the typical ati'oply and discolora- 
tion of the skin, it is safer to discourage transplantation. A hea\y, 
colored, makc-uj) cream will give more satisfaction. There is time for 
.surgical intervention if and Avhen the breaking down of the atrophied 
skin take.s place. 

I'iXtensivc defects of the chin, checks, and neck, heavy hypertrophic 
scim causing distortion and fu nctional disturban ce, and cri ppling~con- 
tracturcs arc casc.s where plastic sni’geiT can ofi'er real relief. 

Uccehod for I'ubllcntlon. .Tunc 10. 1943. 


75 


SUKOICKY 


T() 


Severe x-ray or radium buiais Avilli ulceration, con.sidei-able pain, and 
danger of malignant changes are also cases in which conservative treat- 
ment must cease in favor of radical sui-gery. 

ronsidering the favorable experience with txihcd flaps in comj)arison 
with open flaps, there is seldom an occasion for the use of opeti flaps. 
Where large surfaces of skin need to he transjdanted, the advantages 
of the tubed flap, or “skin tubes,” are; (1) the protection of the wound 
surfaces from exposure to infection; (2) the small amount of fibrous 
tissue formation, therefore its pliability; and (3) the easy stages and 
long intervals between operations. 

The skin tube can bo moved repeatedly: therefore it can be taken 
from a site distant from the defect if necessary; oi- it can be attaclied 
to an intermediary host, such as the hand (Fig. 4, //). 

Skin tubes can be formed on ]>i-actically any part of the body. For 
the repair of extensive defects, the most advantageous sites are; (a) 
axilloabdominal; and (b) transverse or oblicpie abdominal (transferred 
usually via hand). In case of necessity, (c) acromiopectoral, and (d) 
dorsal lubes can also be used. 

Very long tubes can be pi'C[)arcd, witli proper caution, due to its 
well-protected blood supply. It is possible to make a lube .so long that 
the .skin of the lowoi’ abdomen can reach the face in one .shift (Fig. 1, 
G and J). 

In selecting the donor site, the following i)oint.s must be considered : 

1. The skin of the donor area should be a good esthetic match with 
the locality of the defect in color, texture, and tliiekne.ss. 

• 2. An adequate amount of skin should be obtainable. 

3. It .should be relatively convenient to transfer from tlie donor area 
to the defect. 

4. The secondary sear of the donor area should be hidden, and slmuld 
not cause functional disturbance. 

Careful analysis .should be made of the size and contour of the defect. 
The inexperienced surgeon often tends not to piovidc large enough flaps. 
To overcome this, he tries to suture under tension which leads to necrosis. 

The following points relative to the teclniique of forming the tubed 
flap are important : 

1. Strict surgical asepsis. 

2. Thorough hemostasis within the tube to avoid hematoma. 

3. The lens rtb of the flan s h ould not exceed three times its width , pref- 
erably t wo and one-half times . If longer tubes are necessary, they 
.should be prepared either in sections with intermediary pedicles (Fig. 1, 


Fig. 1. — A, n, :\nd C, Preopenitive pliotograplis of patient witli buin scars of ciiin 
and lower lip cainsed by fire of clothingr. D, E, and F, rostoperative photographs 
.after reconstruction of cliin and lower lip with axilloabdominal skin tube. G, Axillo- 
abdominal skin tube. H and I, .Showing attachment of temporary intermediaiy 
pedicle of axilloabdominal skin tube. J, Axilloabdominal skin tube attaclied to face. 





Severe x-ray or radium bums witli ulceration, considerable ])ain, and 
danger of malignant changes are also cases in whicb conservative treat- 
ment must cease in favor of radical surgery. 

Considering the favorable e.xperienee with txihvd fla])s in comparison 
with open flaps, thci-e is seldom an occasion for the use of ()i)en flaps. 
Where large surfaces of skin need to be tran.splanled, the advantages 
of the tubed flap, or “skin tubes,” are: (1 ) the protection of the wound 
surfaces from exposure to infection; (2) the small amount of fibrous 
tissue formation, therefore its pliability; and (3) the easy stages and 
long intervals between operations. 

The skin tube can be moved repeatedly: therefore it can be taken 
from a site distant from the defect if nece.ssary; or it can be attached 
to an intermediary host, such as the hand (Fig. 4. II). 

Skin tubes can be formed on ])raetically any ])art of the body. For 
the repair of extensive defcct.s, the most advantageous sites are: (a) 
axilloabdominal ; and (b) transverse or oblitpie abdominal (transferred 
msually via hand). In case of necc.ssity, (c) acromiopectoral, and (d) 
dorsal tubes can also be used. 

Very long tubes can be prepared, with propci- caution, due to its 
well-protected blood supply. It is possible to make a tube .so long that 
the .skin of the lower abdomen can reach the face in one .shift (Fig. f, 
G and ./). 

In selecting the donor site, the following points must be coirsidei-ed : 

1. The skin of the donor area should be a good esthetic match with 
the locality of the defect in color, textuie, and thickness. 

' 2. An adequate amount of skin should i)e obtainable. 

3. It should be relatively convenient to transfer from the donor area 
to the defect. 

4. The secondary sear of the donor area should be hidden, and should 
not cause functional disturbance. 

Careful analysis .should be made of the size and contour of the defect. 
The inexperienced surgeon oftoi tends not to piovide large enough flaps. 
To overcome this, he tries to suture under tension which leads to necrosis. 

The following points relative to the techniciue of forming the tubed 
flap are important : 

1. Strict surgical asepsis. 

2. Thorough hemostasis within the tube to avoid hematoma. 

3. The len.oi di of the flan s h ould not exceed three times its width , pi’cf- 
erably t wo and one-half times . If longer tubes are necessary, they 
should be prepared either in sections with intermediary pedicles (Fig. 1, 

Pig. 1. — ..1, B, and C, Pi eoperative photogiaphs of patient ^\itli bum .seals of dim 
and lower Iip cau.sed by flie of dothing. D, B, and F, Postopei ative photographs 
after reconstruction of chin and lower lip with axilloabdominal .skin tube. G, Axillo- 
abdominal skin tube H and /. Show’ing attachment of teniporarj' intermcdiarj' 
pedicle of axilloabdominal skin tube. J, Axilloabdominal skin tube attached to face. 
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2. Large transplants liave a belter cosinetic effect than small ones. 

3. No old scar should be spju-ed between Iran.splanled aiid beallliy 
skin. 

4. The replacement should cover c.sthe1ic units. For instance, if a 
sear almost reaches the nasolabial fold, the transi)lant .should extend to 
the nasolabial fold. 

5. In extensive reconstruction of the chin, the fla]) should extend to 
the vermilion border, even if healthy skin has to be sacrificed. Hmnll 
islands of healthy skin in this rei>;ion only sjioil the estlietic effect and dp 
not help functionally. 

6. AVith scars extending to both sides of the face, the re])lacemenl 
shoidd be .symmetrical even if healthy skin has to be removed. 



Pig. 3 A-F. — A, B. and C, Preopeiative photoginphs of patient buined bj flie 
Hypertrophic scars weie tieated with x-iay. Several >eais later x-ray atiophy and 
persisting uleeration appeared on the chin. There had been pre\ious operations with 
skin gratt. D, E, and F, Postoperative photographs aftei reconstruction of chin and 
neck with acromiopectoral skin tube 


7. To cover the entire cliin and cheeks from ear to ear with one piece 
of skin is difficult. The sear of division should be carefully planned in 
an esthetically ineon.spicuous place (Fig. 4, E). 

8. The suturing of the flap to the bordering .skin should be meticulous 
in order to leave fine scars. 

9. The flap should be tacked dotvn with catgut sutures to the under- 
surface, to prevent dislocation and hematoma formation. 

10. The flap can be thinned and modeled step by step after the 
transfer has been completedi 

11. At the angles of the mouth, small portions of healthy skin should 
be spared for better function. 

'Where well-padded, large surfaces of .skin are necessary and the best 
possible cosmetic effect is essential, the tubed flap o ffers better result s 
than free grafts. However, working with tubed flaps ha s its disa d- 
vantages. too. 
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The g reatest drawback is tlie time element and the repeated operations 
involved in its transfer. The minimum number necessary for the trans- 
fer of a medium-sized skin tube, about three by eight inches, from the 
^-donor area" to the defect is three stages : (l)''fm:ming the tube; (2)'mov- 
ing'one end to the defect; and (3)ifepreading the skin'over the defect. 
■T he shortest time interval between .each operation is. three weeks . This 
means that for the transfer of a medium-sized skin tub e, at least two 
months are necessary. - i 

’If'the skin tube has to be advanced from a greater distance liy cater- 
pillar movements, or via an intermediaiy host, one of two more operative 
steps are neee.ssary with aderpiate time intervals. 



F'ig*. 3 G, H, and /. — Diagrams of reconstruction with acromiopectoral skin tube. 


With large skin tubes, naturally more time must be allowed belween 
stages. In Case 4, whei-e six by eighteen inches of skin, that is, over 
100 square inches, was transferred from the abdomen to the face, it re- 
quired seven operations to complete the transplantation and took about 
seven and one-half months . Naturally, the patient did not have to be 
hospitalized during the entire time. Only on e or two weeks hosiiital 
stay with each operation was sufficient . 

Wi th the application of free .skin grafts inst ead of tubed pedic le 
flaps on con tractures of the chin and nec k, the ti me of reconstructi on 
calT be reduced considerably. Instead of Irom four to six inont li s which 
arc rcfi uircd for tubed nedielcs . only two or three weeks are needed for 
ffe e. grafts.^ 

Skin graft for the treatment of contractures of the chin and neck has 
lieen advocated by different surgeons. With tli e imiiroveinenl in tech - 
ni(iqe and safe healing, more aii<rTiiore arc follow inir this meth od. 
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A gi’e at impetus ill the use of skin gi’afts Ji as been tlic ingenious in - 
ventio n o f Earl Padgett oi Kansas City , t he Dermatom e. Wi th thi s 
m echanical dev ice, l arge skin sheds of -predetermine d. calibratedJllisb- 
nSs can be c"^ with relative eas e. This i nvention radically"changes the 
indication and application of skin grafts. , 



Fig. 4 A-F. — A, B, and C, Preoperative photographs of patient i\ith hum scar 
contracture of chin, cheeks, and neck caused bv fire of clothing D, JD, and P. Post- 
o,>eiau\e photographs after i econsti uction with abdominal skm tube. 


The tremendous time saving with grafts versus tubed flaps is not the 
only advantage. One cannot oierlook the surgical risk and discomfort 
involved in five or six operations. Beside this, the n atient is hand i- 
capped physically during aU th ese operations and treatment s. Finally, 
th^'e^omic 'aspect, due to prolonged disability and frequent hospita l- 
ization, Is one of fFe most important factors which may decide against 
tubed ffaps. 
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In spite of these disadvantages, we cannot afford to abandon .,work 
with tubed flaps. In cases where the best possible esthetic result is im- 
portant, and the elements of economy and time are secondary, tubed 
flaps are still superior. They are safer in regard to “full take.” 'With 
cffc’eful observation of the previously mentioned technical po ints , large 
surfaces of sld n can be transplanted w ith relative safe ty. On the other 
hand, with skin grafts the re is more of a risk of pa rtial necrosi s. 

The well-padded flap does not shrink after healing. On the other 
hand, the skin graft, whether thick or thin, always shrinks due to the 
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scar layer being i n direct contacf with tlie coriuin . Naturally, thicker 
gra^ will better withstand this shrinking oll'cet than the Thiersc li 
graft. In extreme cases, the shrinking of the connective tissue layer 
manifests itself on the surface in Avavine.ss and folds. 

If a supporting frame, bone, or cartilage has to be reconstructed un- 
der ti-ansplanted .skin, it is unquestionably easiei- to do it under thick, 
fat-padded flaps tlian under .skin grafts, if that is possible at all. Fur- 
thermore. the fla])s are more suitable for surgical modeling, revisions, 
and shifting. 

All these points brought out in comparing tlie skin grafts with the 
pedunculated flaps prove that both methods have tlieir ad vantages a nd 
disa jdA'ant ages. We cann ot discard cit her of tlie method s or put on e 
ahead of the othe r_with a . sweeping general statemen t. The best servic e 
can be given t o the patient if the advantages and di.sadvaiitages are car c- 
fully wciglied in each case an d the choice of method made according ly. 



THE VASCULAR PREREQUISITES OF SUCCESSFUL 
SKIN GRAFTING 

A New jMethod for the Immediate Determikatiox of the Adequacy 
OF CiRCUDATiox IX Ulcers, Skix Grafts, axd Flaps* 

Kurt Laxge, ]\I.D., New York, N. Y. 

, (From the Department of Medicine, Kew York Medical College, Flower and Fifth 
Avenue Tlospitah and Metropolitan JTospital Fesearch Unit) 

\ J ASCULARITY of tissues is of prime importance in wound healing 
V and repair of tissue damage. Avascular tissues depend on lymph 
spaces for interchange of nutritive and wa.ste materials. Such tissue 
may possibly survive hut it is not capable of repair and reconstruction. 
Infection is much more apt to occur in tissue with insufficient vascularity 
and an infection, once present, can only be overcome by the organism 
if the reparative mechanism is fully intact, that is pi’oviding thex’e is a 
full rapidly circulating blood supply present. 

All types of plastic surgery are, therefore, profoundly dependent 
upon the presence of an intact vascular apparatus in the field of opera- 
tion. The recent trend to graft large wounds early, and to depend more ' 
on good vascularity than on absolute sterility takes these facts into con- 
sideration. 

Tlie question as to whether a lai'ge wound is well supplied with blood 
is often hard to decide. Again the extremes are easy to deal with. The 
fre.shly granulating pink surface of a clean surgical wound can gen- 
erally be depended upon to have full vascularization. The gray dirty- 
looking surface of an old infected ulcer will easily be recognized as 
having insufficient eapillarization. However, the more one carries out 
llie test to he descrilied, tlie more one will be astonished to see how often, 
even in a fre.sh looking ulcer, there are large islands of poor vascularit.v, 
and that these islands must not necessarily show a color deviating from 
the surrounding tissue. Since a succe.ssful lake in skin grafting depends 
largely upon the adequac.v of circulation in the wound on which the 
graft is to he ])ut, the immediate recognition of tlie vascularit.v must be 
considered highly important. 

In pedunculated Haps it is important to be able to decide at once 
vhetlicr tlie Hap which is created by the surgeon is full.v supplied with 
lilood through its pedicle, .so that it can survive until its successful con- 
nection to the vascular ajiparatus of the wound on which it is being 
gi.ifted . Before the sejiaration of the Hap from its pedicle one must be 

.TniMW'onMnlcth^* Annufil Mcotinp of the Ariierican .Society of Pla.Klic 
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sure, especially in lulnilar flaps, that the vascular connection hetwcen 
the graft and its bed has been established in order to avoid sloughing. 

Some lime ago Lange and Boyd* were able to show tliat fluorescein 
when injected in a 5 per cent alkaline solution intravenously, travels 
with the blood stream, reaches tlie capillaries, and diffuses into the tissue 
wherever the blood stream reaches an area. This test, Avhich we finst 
devised for the immediate diagno.si.s of viability of gut in cases of strang- 
ulated hernia,*’ - can also be used in plastic surgery. The fluorescein 
can be seen directly in the capillaries and the tissue cells when observed 
under long wave ultraviolet light. It is, therefore, obvious that this 
method may be able to aid in establishing the adequacj' of circulation in 
areas where skin gi-afting is contemplated and also in flaps before and 
after the grafting. 

JIETnOD 

In a moderateljq or better, fully darkened room the beam of a special 
small portable and inexpensive mereuiy vapor lamp^ is directed by an 
assistant on the area under oljservation. This lamp carries on its sur- 
face a glass filter Avliich excludes all of the harmful ultraviolet and mo.st 
of the visible light. It transmits light mainly in the region of 3,600 
angstrom units. The ulcer or the skin flap will thus appear dark purple 
or slightly bluish green. For the purpose of later comparison it is ad- 
A'antageous to compare this color with that of the skin of one of the as- 
sistants under this light. The patient now receives an intravenous injec- 
tion of 10 e.e. of a 5 per cent fluorc.scein solution to which 5 per cent 
sodium bicarbonate has been added to make it soluble.! This dye is en- 
tirelj’' nontoxic and is rapidlj’ excreted into the ui'ine. Within fifteen to 
twenty seconds, depending on the circulation time of the patient, the 
ulcer or the skin flap will acquire an intense golden green color 'in all 
districts Avhich are reached by the rapid circulation. With the lapse 
of time the color becomes more intense since more of the dye diffuses 
from the capillaries into the tissue spaces. Only the living tissue is 
stained as we shoAved in other experiments. A clear contrast is created 
betAveen the parts of the skin and the ulcer supplied Avith blood (they 
appear golden green) and the tissue not supplied (purple-blue). Since 
the light penetrates only 2 to 3 mm. into the tissue, the test giA’es an 
indication of the superficial blood supply and further scraping may 
reveal good vascularization in the depth as indicated by good fluores- 
cence.^ 

EXPERIMENTAL EAUDENCE 

V 

Pedunculated flaps on the abdomen AA’ere formed in four rabbits. The 
area Avas clipped and depilated and, under nembutal anesthesia, the 
animals Avere operated upon under sterile conditions. In tAVO animals 
the pedicle Avas purposely made A’ery small as compared to the large 

•Supplied by the G. W. Gates Co., Franklin Square, Long Island, N. T. 
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flap. Then 0.4 c.e. of the fluorescein solution was injected into the ear 
vein and the area of the flap which showed fluorescence Avas outlined 
Avith a skin pencil. The flap AA^as replaced on its previous bed and the 
course of the healing observed. Both animals shoAved necrosis of the 
skin flap Avithin forty-eight hours after operation, exactly at the line 
of demarcation as previously indicated by the fluorescein. 

In tAVO animals the skin flap Avas formed according to the usual pro- 
cedure, that is, the pedicle Avas not essentially smaller than the flap. 
OtherAvise the procedure Avas the same as in the other animals. The 
fluorescein test indicated full fluorescence throughout except for the 
tiji of one of the flaps AA'hich Avas cut ofl;. Both animals shoAved a normal 
lake of the flap Avithout any gangrene. 

Three rabbits AA^ere subjected to the same procedure and a peduncu- 
lated flap formed Avith the pedicle nearly the same Avidth as the flap. 
In these animals the pedicle Avas prevented from taking, hoAvever, by 
putting a piece of rubber dam'betAveen it and the underlying tissue. 
The flap itself Avas sutured on its old bed after the fluorescein test had 
indicated full blood supply through the pedicle. Every forty-eight 
hours the animals Avere subjected to a fluorescein test Avith a tourniquet 
around the pedicle. Tavo animals shoAved the first traces of fluorescence 
in the flap after 144 hours Avhen the blood supply from the pedicle Avas 
clamped off, AAdiile the third animal shoAved fluorescence after 192 hours. 
All pedicle transplants took completely. After eight, ten, and tAvelve 
days, respectively, full fluorescence of the entire flap Avas present with 
the pedicle clamped off, indicating full connection of the vascular sys- 
tems of the flap and the base. It AA'as interesting to note that the Avas- 
cular connection ahvays started at the edge and sIoavIjv progressed in 
irregular patterns toAvard the middle. 

Davis grafts Avere removed from the flanks of two rabbits and from 
the hind legs of Iavo others. They Avere transplanted on a fresh Avound 
on the opposite side of the body. Some fluorescence indicating direct 
vascular conned ion Avas first discovered Avith great regularity after 96 
hours and full fluorescence of the entire pinch graft Avas present in 
most of the grafts after 144 hours. 

In this connection it should be mentioned, hoAvever, that in all ani- 
mals the bed on Avhicli the flap or the Davis graft Avas implanted Avas 
fully Avascularizcd and represented a fresh Avound. All Avounds shoAved 
excellent fluorescence throughout. 

CLINICAL EVIDENCE 

Since these examinations Avcrc started in the course of our observa- 
tions of the effcctiA’cnc.ss of the fluorescein lest in periiflieral vascular 
diseases and AA'cre not primarily intended as a surgical procedure, our 
clinical material is small as to actual skin grafting. 

ScA'cnty-.six cases of leg ulcers Avere observed, and the A*alue of the 
fluorescein lest for their prognosis Avas tested. All patients receiA-ed 
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sure, especially in tubular flaps, that the vascular connection between 
the graft and its bed has been established in order to avoid sloughing. 

Some time ago Lange and Boyd^ -were able to .show that fluorescein 
when injected in a 5 per cent alkaline solution intravenously, travels 
with the blood stream, reaches the capillaries, and diffuses into the tissue 
■wherever the blood stream reaches an area. This test, which we first 
devised for the immediate diagnosis of viability of gut in cases of strang- 
ulated hernia,^’ - can also be u.sed in plastic surgery. The fluorescein 
can be seen directly in the ca])illaries and the tis.sue cells when observed 
under long wave ultraviolet light. It is, therefore, obvious that this 
method may be able to aid in establishing the adequacy of circulation in 
areas where skin grafting is contemplated and also in flaps before and 
after the grafting. 

JIETHOD 

In a moderatelj’, or better, fully darkened room the beam of a special 
small portable and inexpensive mercury vapor lamp*' is directed by an 
assistant on the area under observation. This lamp carries on its sur- 
face a glass filter -which excludes all of the harmful ultraviolet and most 
of the msible light. It transmits light mainly in the region of 3,600 
angstrom units. The ulcer or the skin flap null thus appear dark purple 
or slightly bluish green. For the purpose of later comparison it is ad- 
vantageous to compare this color with that of the .skin of one of the as- 
sistants under this light. The patient now receives an intravenous injec- 
tion of 10 e.c. of a 0 per cent fluore.scein solution to which 5 per cent 
sodium bicarbonate has been added to make it soluble.! This d}^ is en- 
tirely nontoxie and is rapidly excreted into the urine. Within fifteen to 
twenty seconds, depending on tlie circulation time of the patient, the 
ulcer or the skin flap will acquire an intense golden green color' in all 
districts which are reached by the rapid circulation. With the lapse 
of time the color becomes more intense since more of the djm diffuses 
from the capillaries into the tissue spaces. Only tlie living tissue is 
stained as we showed in other experiments. A clear contrast is created 
beLveen the pails of the skin and the ulcer supplied with blood (they 
appear golden green) and the tissue not supplied (purple-blue). Since 
the light penetrates onl}^ 2 to 3 mm. into the tissue, the test gives an 
indication of the superficial blood supply and further scraping may 
reveal good vascularization in the depth as indicated bj-^ good fluores- 
cence.^ 

liXPERIMENTAL EVIDENCE 

Pedunculated flaps on the abdomen were formed in four rabbits. The 
area was clipped and depilated and, under nembutal anesthesia, the 
animals were operated upon under sterile conditions. In Lvo animals 
the pedicle was purposely made very small as compared to the large 


•Supplied by the G. W. Gates Co., Franklin Square, Long Island, N. T. 
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gard to their appearance in dayliglit often gives a misleading impres- 
sion of their vascular status. 

8. Davis grafts in human beings also show the first signs of direct 
capillary connection after ninety-six hours. 

9. Tubular grafts in human beings can easily be tested with the 
fluorescein method to determine the time when tliey can be separated 
from their pedicle without danger of sloughing. 

I wish to tliank Dr. Louis H. Kaufmann and Dr. Jolin O. Herrlin for letting^ me 
examine severai cases from their service. 
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The second frvon]) of eases consisted oi‘ seventy-seven grafting ])roee- 
dnres in eonneelion vilh the treat menl of burns in sixteen different 
])atients. In only four instances did we have an o])portunily to carry 
out gi’afting procedures earlier than one inontli after the I)iU'n was 
sustained. The remainder of the patients liad had chronic gi'anulating 
wounds for periods ranging up to .seventeen months i)rior to admi.s.sion. 
Many of the patients were markedly debilitated and the granulation tis- 
sue was often badly scari’cd and of very ])Oor quality. The gramilatiiig 
areas ranged in size fi-om one-tenth to one-half of tlie total surface area 
in the different patients. In .seven of the sixteen cases, 30 pci’ cent or 
more of the .skin siul'aee was involved. 

In sixty-six of the grafting ))roccdures carried out in the burn cases, 
the grafts were of the splil-thiekness type. Occasional sheet grafts uj) 
to 32 square inches in area were irsed, but for the most part the grafts 
were cut into “po.stage .stamp'’ pieee.s. The fibi'in fixation technique 
used was of great immediate mechanical aid in holding the grafts in 
place during the operation and during the application of tlie dre.ssings. 
As in the case of the primary grafts, the hemostatic action of the throm- 
bin used as the clotting agent for the plasma proved valuable in pre- 
venting hemorrhage from the granulation ti.ssnc. This was ])artieular]y 
true in some of the cases in which it seemed advisable to cut away por- 
tions of the exuberant granulation tissue at the time of the grafting oper- 
ation. The grafts wei-e usually protected by a plain gauze screen or 
wax mesh gauze screen. The ability of the fibian clot to hold tlie grafts 
firmly in place was quite gratifying in most of the cases. In fact, in a 
number of the cases tlie grafts were left entirely ojien and merely pro- 
tected from trauma by a wire cradle. In these, the fibrin proved ade- 
quate for mechanical support of the grafts in cooperative patients. In 
several of the cases grafts placed in dependent jiositions have been held 
successfully with no support other than the fibrin clot. The artificially 
supplied fibrin clot has also proved very useful to fix the gauze screen 
to the wound. To accompli.sh this, we flood the screen with a .small 
amoiuit of plasma and thrombin after it is placed in the desired ])osi- 
tion over the wound. In cases treated in this way no celloidin or other 
material has been needed to hold the screen firmly in place. Subsequent 
autolysis of the fibrin clot with loo.sening of the grafts, or of the screen, 
has not been a troublesome feature except in a few of the moi'e severely 
infected wounds. This was equally true of the eases in M'hich ti-eatment 
of the wounds with wet dressings was resumed within two to four hours 
after the operation. This, we feel, is very valuable in that it permits 
resumption of aggre.s.sive treatment of extensive infections early in the 
postoperative period. Also, the stability of the grafts permits greater 
activity on the part of the patient during this period. 

The usual difficulties in evaluating the efficacy of clinical thei-apy in 
terms of final results Averc, of course, encountered. In the grouj) here 
reported, the over-all percentage of .succe.ssful lakes was 78 per cent. 
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Tliis is somewliat better than we have had in the past with cases of this 
type. Other factors, however, as more careful attention to dietary and 
general treatment, segregation and special nursing service, frequent 
saline baths, and the local use of the sulfonamide drugs, no doubt have 
contributed much to the improved results. For this reason, it is dif- 
ficult to evaluate the influence of anj’- single factor. There can be no 
doubt, however, but that the fibrin fixation has been at least of consid- 
erable mechanical aid. Conclusive data showing a stimulating effect 
on the healing process are not available, but this has been suggested by 
surprisingly good results in some of the more unfavorable cases. 

In the remaining eleven grafting procedures in burn cases, the grafts 
were of the "pinch” tj’pe. In these, again, the use of thrombin and 
plasma for fixation of the grafts in a fibrin clot was of definite mechanical 
aid and the results suggested that the persence of the artifieiallj^ supplied 
fibrin increased the likelihood of the grafts remaining viable. The per- 
centage of successful takes in this group (73 per cent of all grafts sur- 
vived) Avas not quite as good as in the ease of the split-thickness grafts, 
but in general the pinch type grafts were elected in the less favorable 
cases. 

There Avere thirty-five grafting procedures in cases Avhich fell into 
the categoiy of chronically infected Avounds, other than burns. Most 
of these Avere eases in Avhich the chronic granulating Avounds folloAved 
surgical treatment of severe infections. In these, thirteen Avere of the 
split-thickness tjqie and tAventy-tAA’o of the pinch type. The results in 
these (68 per cent) Avere slightlj’" less favorable than in the burn cases. 
The usefulness of the fibrin clot for mechanical support of the graft 
was more evident perhaps in this group because of the nature of some 
of the Avounds. In several of the eases, deep crater defects required 
placing numerous small grafts on the sides and bottom of the crater, 
iilany of these Avould have been Amry difficult to hold in place bj"^ any 
other means and the fibrin proAmd adequate to hold the grafts in place 
until healing occurred. 

In this study, avo have arbiti’arily classified as successful, all trans- 
plants AA'hich appcai’ed healthy on the tenth to the fourteenth post- 
operative days. In the case of small transplants, the percentage takes 
was determined by counting the total number of grafts. In the case 
of the relatiA'ely few large sheet grafts, Ave haA’e estimated the area of 
the graft aaIucIi remained Auable. In the entire series, there Avere about 
8 per cent of the grafts in Avhich “late slough” occurred tAVo to four 
AAceks after operation. No grafts Avere lost in this manner in the cases 
in the pi-imaty gi’aft categoiy. The percentage of the grafts eventualh' 
ost in this AA'ay Avas about equal in the cases falling into the other tAvo 
categories and is about the same as we huA'c had in the past in cases of 
t )is tipo. ^ Our CA’idence, to date, does not indicate that the presence of 
f 1 C aitifieially supplied fibrin either increases or protects acrainst this 
conqfiication. 
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We have not yet liad the opportunity to study the possible usefulness 
of the fibrin fixation technique in other t3'pes of operations. A few 
preliminary studies liave been made in dogs with fibrin fixation of ex- 
perimental bone transplants. Autologous plasma was used in these as 
the source of the fibrinogen and the thrombin described previously was 
used as the clotting agent. In these preliminary studies, the artificially 
supplied fibrin has appeared to be particularly helpful in fixation of 
thin osteoperiosteal grafts. Healing has proceeded very satisfactorily 
with no suggestion that the thrombin and plasma used had untoward 
effects. 

DISCUSSION 

The possibility of local irritation of the tissues resulting from the 
fibrin, or from the foreign protein of tire thrombin wdrich is prepared 
from beef plasma, naturall}^ arises. In our work so far, there has been 
no suggestion of either local or general untow'ard reaction attributable 
to these materials. In several of the patients, we have had occasion to 
use the fibrin fixation technique repeatedly, at times at intervals of 
many w'eeks. In these, there has been no suggestion of the development 
of lypersensitivity to tlie foreign protein. In some of the w'ork with 
nerve suture, it has been suggested- that use of autologous plasma re- 
sulted in less fibrosis than did heterologous plasma. We have not used 
heterologous plasma as a source of fibrinogen in any of our cases. The 
thrombin is highly purified, and, as it is very concentrated regarding 
activity, onlj’’ very minute amounts of the protein were needed to effect 
almost instantaneous clotting. It maj’’ ivell be that heterologous sources 
of fibrinogen would result in unfavorable reactions, particularly if the 
preparations were relatively erode. 

We have not yet had sufficient experience to determine the optimum 
amount of fibrin to be used in the wound. In their work with nerve 
suture. Young and Medaw’ar^ found that the mechanical fixation of the 
tissues could be enhanced considerably ly increasing the fibrinogen con- 
centration of the plasma several fold. This did not, in their experience, 
cause undue fibrosis in the healing stage, even though the fibrinogen was 
of heterologous source. It may be that the use of purified fibrinogen 
solutions having much greater concentrations than that of native plasma 
would materiallj^ improve the results in certain instances. 

In a number of our cases, as w^ell as in studies on the use of thrombin 
as a hemostatic agent," we have had occasion to use thrombin in 
wounds along wdth large amounts of the bacteriostatic drugs of the 
sulfonamide group. In these, there has been no suggestion that the 
drugs interfered with the activity of the thrombin or vise versa. 

SUMMARY 

By use of plasma and purified thrombin, fibrin fixation of tissue in 
operative procedures can be accomplished readily. In our experience, 
artificially supplied fibrin clots, obtained in this manner, have proved 



THE- TREATMENT OP BURNS AND OTHER EXTENSIVE 
WOUNDS WITH SPECIAL EMPHASIS ON THE 
TRANSPARENT JACKET SYSTEM* 
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(From the Department of Surgery, of VanaerliU Vniversity) 

S INCE the literature on burns is volnminous anfl f-iLa x , 

shall not attempt another very detailed description "'"r 

systemic metabolism, of local pathology, or even of the m ^ 

U-eatment. The purpose of this article will IX be 
m more or less synoptic form, of those facts coneernii ^ ^’esione, 
a whole and his wounded tissues which we consider absXl 
to rational management. We apologize for omittimr dei ? 
methods of treatment which have proved valuable hut ^ 
on account of lack of space, only briefest menXLnT^T 
details of most of these methods will be found in a n ^ 

Because of recent developments the transparent jaekenrmr^'''^®'^ ■ 
system of treating burns will be described in full detil 
We shall deal principaUy with lesions resulting from annUia,,! i 
cation of heat through a dry or moist medium to the surfaefn-P If T ' 
although the term "bum" is loosely applied to e.v'’' ^ 

skin to chemicals, electricity, friction, light, anc 
For the most part our discussion wiR be' coni 
although the treatment for a small damaged aiv '- 
same as that of a larger one. First-aid measui 
briefly. 

Incidence or Prevalence . — ^Large conflagi-atic 
contributing agency, whether in war or peace, 
oil on water, bomb blasts, theater and amuseme 
sale producers of burns, while airplane and auL 
water bottles, percolators, and open gi-ates contrji- 
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SYSTE3IIC REACTION 

Almost immediately following extensive ’cutaneo 
will sufter from an extreme grade of nervous shock > 
terized bj* mental lethargj’- or unconsciousness and 
Tills is usually attributed to overstimulation of injure, 
and, although proniptlj" treated, may lead to death frc 
tion. 
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to be of distinct mechanical aid in sldn-grafting operations. The re- 
sults in many of the cases have suggested that the fibrin also promotes 
healing but additional data are needed for definite conclusions on this 
point. 

Thrombin in sterile and highly purified form is now available for 
clinical trial. The technique of fibrin fixation is simple to carry out 
and might be used to control the amount and site of deposition of fibrin 
in various types of operative procedures. Many possible applications 
immediately suggest themselves. 

There have been no untoward results from the use of thrombin and 
plasma for fibrin fixation in the 122 operations in which we have used 
this technique. 

The human plasma used in this work was obtained from the hospital blood bank 
through the cooperation of Doctor E. L. DeGowin. In more than one-half of the 
cases the operative work was done by one of us (R.T.T.). For the remainder of 
the cases, we are indebted to other members of the Department of General Surgery. 
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“There is a substance produced iu burned tissues (in larger quantities 
in extensive sldn burns than in those of other tissues) which circulates 
in the blood, either in, or closely adsorbed to the red blood cells and 
which causes the symptoms of toxic shock and, in some eases, death. 
The toxin is produced in increasing amounts following the burning of the 
tissues until twenty-four to thirty-six hours after injury. It is produced 
only as a result of burning living tissues. The toxin is most highly con- 
centrated in solutions of corpuscles suitably treated and least in the blood 
plasma. 

The autopsy findings of Bardeen and Weiskotten, which are quoted 
later under Pathology, are highly indicative that the action on organs is, 
accordhig to the latter, that “of a more or less specific poison.” Cer- 
tainly such lesions could not be ascribed alone or primarily due to hemo- 
concentration. 

The controlled work which I have eariued out on the prevention of 
absorption from extensive superficial burns with absence of symptoms in 
guinea pigs, dogs, and human beings^-’ ** by local use of vasoconstric- 
tor drags, notably adrenalin chloride, has convinced me that Robert- 
son and Boyd’s conclusions concerning a burn toxin are sound. The 
effect of the epinephrine in preventing local loss of plasma into the tis- 
sues and from the surface can only account partially for the absence of 
sjunptoms, while prevention of absorption of toxic products from the 
surface must also be taken into account. Most of the work performed on 
injection of extracts from burned tissues, as well as symbiotic experi- 
ments in which one dog is burned, while appearing conclusive, has 
lacked proper controls. 

The recent experiments of Christophe^® (quoted by Harkins) appear 
conclusive in showing that there is a burn toxin no matter if its nature 
is unknown and that it is fixed early in brain tissue. In these, to quote 
Harkins, “If the blood of a normal dog was allowed to perfuse through 
the amputated leg of another dog which leg is then burned, the normal 
dog dies.” Further quoting Harkins, “In a second experiment. Dog 
A (whose hind legs are bimied) is connected by means of the central 
ends of its carotid arteiy and jugular veins to the distal ends of the 
carotid and jugular to Dog B (whose other carotid and jugular are 
ligated and whose vertebral vessels were ligated at a previous operation) . 
If the perfusion is carried out long enough Dog B dies with all the 
signs of a burn death. To show that the supposed toxin affects only the 
brain of Dog B, Dog B’s blood Avas perfused through a third Dog C 
which did not die.” 

Harkins concludes significantlj" that the possibility of a to.xin that acts 
on the brain early in the course of a burn is strongly suggested and 
that early fixation of such a toxin in the brain might explain the dif- 
lieulty of its isolation elsewhere. 

These experiments are in agreement with our dictum tliat “buriLs 
should be regarded as surgical emergencies of the first order,” and may 
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well explain why various pressor drugs applied early after a burn, almost 
entirely abolish toxic symptoms. 

Regarding the theory that bacterial toxins produce all or a large 
share of toxic sjTnptoms in burns in the secondary stage, there is no 
doubt left after the work of Aldrich (1933), Firor,*' Cruickshank,'* 
AVilson and co-workers (1938)*“ and many others, that in one to six 
days the average severely burned patient will suffer from hemolytic 
streptococcal infection, on the surface or even in the form of bac- 
teriemia or scarlet fever. AVe do not feel, however, that this fact at 
all precludes the probability of a toxin or toxins from the damaged 
tissues continuing to absorb into the blood stream and simultaneously 
causing additional damage. 

From a great many experiments applying epinephrine on blood agar 
in low concentrations to hemolytic streptococcal cultures, as Avell as to 
animals, we have found^®’ such solutions of this vasoconstrictor drug 
to be bacteriostatic. In vitro the growth of the cultures was arrested. 
In guinea pigs, dogs, and human beings infections failed to develop on 
the damaged surfaces.* Identical results were obtained when adrenalin 
chloride, free from the ehloretone u.sually present as a preservative, was 
employed. 

No matter whether one favors the theory of a toxin from the burned 
tissues or from bacteria implanted on the latter, he cannot doubt one 
fact — that from one of these factors or both an increase in capillary per- 
meability is produced either directly or secondarily and that increased 
absorption and transudation result. I have shown“* (see Fig. 1) that 
the bum of a hot needle (shaft) touching the skin at the human nail 
bed produces an opening or dilatation approximately three times the 
capillary loops normally seen under the binocular microscope with an 
increase in local color evident. Since the needle touches too small an 
area for heat to be delivered to more than two or three capillary loops, 
and since the dilatation is progressive, %ve conclude that some soluble 
toxin from the tissue injured by the needle is diffused locally through the 
capillaries to cause it (Fig. 1). Further, epinephi’ine applied to the 
nail base reddened from the dilatation of the capillaries will restore the 
circulation to an approximately normal condition and prevent blistering. 
(See Fig. 1.) On large very red surfaces from which the epidermis 
has come off as the result of blister formation, we have repeatedly been 
able to dip an applicator in epinephrine and paint a letter of the alphabet 
and, because of the vasoconstrictor effect, have it appear distinctly 
blanched against the reddened backgrmmd of the burned surface. 

Krogh““ and others have shown that dilatation of the capillaries be- 
yond a certain point causes pouring out of plasma into the tissues be- 
tween the endothelial cells which are too far apart to act any longer 
as an osmotic membrane. 

♦These experiments were carried out with the assistance of Mr. Mikesell and Dr. 
Wherry of the Department of Bacteriology of the University of Cincinnati. 
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of burn with needle at X-X.' in dilatinff capilianes. venules, and 
cronqr?*?^' ?^°ws a few loops open at time of burn. 3, Shows the tremendous In- 
3l2e of visible vessels three minutes after the bum. (Obse^ 
er(>«ow?„ tliroueh oil with binocular microscope on liuman nail-bed. B, Retrc^ 

of nrtril.i’v '^oheestion in vessels in liuman burn on back of hand under pressor ^tlon 
1 chloride. l. Fluid expressed from blister at a and adrenalin chloride 

after ‘“to blister with needle. 2, Shows pallor in zone surrounding blister 

conatr??Mnr*'?“*£- Pallor four minutes later. 4, Pallor 10 minutes later. In 5 vaso- 
neDlirW°‘' ® beelnninp to relax after three minutes more, after which time epl- 
arfer again injected into blister. 6, Pallor is again very extensive 

imrtj-two minutes. 7. Shows area in circle magnilled. 
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]\Io.st superficial burns producing reddening and blisteiang evidently 
cause various degrees of damage to, but not destruction of, the capillaries. 
The latter may dilate and pour out pla.sma into the li.ssues but later may 
recover their osmotic function as resolution oecui’S. 

An article by Davidson and Matthew-* is in line with these views. 
After showing that the toxemia of burns offers a particularly good op- 
portunity for studying capillary permeabilitj^ following their studies 
they state that, “In extensive bums there is first an increased permeabil- 
ity of the capillaries which explains the characteristic concenti-ation of 
the blood.” 

Menkin*^ feels that an intermediate substance in bums causes the in- 
crease in eapillaiy permeability rather than damage to the ve.ssels by 
the heat. 

Since the introduction by Davidson of tannic acid, evidence has ac- 
cumulated to show that the moistening of the tanned eschar or mem- 
brane aggravates toxic symptoms. This is thought by many to be due 
to the solution dissohdng toxic products in the membrane wliieh absorb 
with the solution. Others, including Aldrich,** contend that the ag- 
gi’avating s3Tnptoms which foUow moistening might be explained on an 
infective basis as well. 

Two articles by IMenldn*®> *' seem to us to be most significant since they 
show that the edema fluid of experimentally burned tissues contains a 
substance which promotes capillary exudation emigration of leucocytes 
and dilatation. This substance, or the active factor, Menldn showed to 
be a dialyzable protein-free, crystalline, doubly refractive nitrogenous 
substance, not a protein, yet containing amino and carboxyl groups. 
Various types of inflammatory exudates, as stated by Harkins, were 
obtained by Menldn, either by the introduction into normal tissues of 
a chemical irritant, or by a buim or bacteria and all were found to con- 
tain this substance. He states his belief that it is “an intermediary 
breakdo'wn product of protein metabolism probably belonging to the 
gi’oup of relatively simple polypeptides.” 

This seems to be as satisfactory an analysis as has been offered of the 
chemical nature of the injurious substance in burns. The fact that other 
forms of trauma maj^ produce this substance seems in no way to lessen 
its significance in burns. 

In temporarily closing this part of our discussion, considering the 
evidence presented on the question of toxemia Ave feel that a few con- 
clusions are wari'anted as folloAVS. 

There is a toxin produced in increasing amounts following the bur-n- 
ing of the tissues up to twenty-foiu* or thirty-six hours. Its composition 
is split protein in nature, probably a polypeptide. Its origin, Avhile not 
certain, is in all likelihood to be found in the breaking doAvn of proteins 
by the heat. While the manner in which it exerts its harmful effects is 
not completely worked out, it is evidently absoi’bed by the red blood cells 
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and probably carried early to the braiii to become fixed in the brain 
tissue. Damaged tissue must probably be in contact mth livmg tissue 
before the toxin can be formed, as evidenced bj’’ the appearance of toxic 
symptoms twenty-four hours after the injury. The pathologic changes 
constantly found in the central nervous system, heart, liver, and other 
organs in fatal cases are too great to be explained by local fiuid loss 
from the burned surface and local edema. A circulatory toxin must 
be assumed. Wilson and his associates^® ruled out all causes except 
acute toxemia as a cause of death in thirteen out of a series of sixty- 
five severely burned patients and reported that in four others the 
toxemia was very severe. I feel that they are right in concluding that, 
"a specific toxin which is formed in burned tissue and absorbed into the 
blood .stream, receives support from this investigation.” 

Only briefiy and with apologies to those who have done detailed and 
conclusive work on the subject will we review the changes in the blood 
circulation and physics and chemistry of the blood which we regard as 
established. 

Clmiges in Blood Circulation. — ^Baraduc,^® in 1862, stated, “The 
thromboses so generally found in such cases are due to the thickening 
of the blood, mth slowing of the current in consequence of the with- 
di’awing from the blood of the serum found in blisters.” Klebs,®® in 
1877, emphasized the effect of burns on the circulation stating his find- 
ings of marked stasis in the large blood vessels and an enormous crowd- 
ing together of red blood cells. In 1881, Tappeiner®® carefully studied 
four fatal bums and concluded that while death Avas due to many fac- 
tors, chief among them was loss of blood plasma through transudation. 
Locke’s®® chief findings in ten severe cases were sluggish fiow and dark 
pui*plish appearance of the blood, an immediate increase of from 1, to 
four million red cells, a rapidly increasing leucocytosis to betAveen 30 
and 50 thousand Avhite cells, a considerable destruction of leucocytes; the 
presence of myelocytes in severe cases and a marked increase in the 
number of platelets. To these cellular changes must be added the find- 
ings of Wilson and associates®® of marked eosinophilic concentration in 
organs. 

I have already reported the outstanding Avoi’k of Underhill, KapsinoAV, 
and Fisk on my patients at NeAV Haven, and later of Willis, AA’hieh dem- 
onstrated the great increase in blood concentration evidenced by hemo- 
globin mcrease. The latter author also shoAved that hemoconcentration 
failed to occur after debridement of the burned area. 

Blalock,®^ in 1931, made the significant observation that the outpour- 
ing of fluid into the tissues (avIucIi he and Beard .showed to huA-e the 
same protein content as plasma) plays an important part in the reduc- 
tion of blood volume and pressure. He shoAved that the Aveight of a 
burned extremity in a dog, over the normal xmburned one, avouUI average 
as mueli as 3.34: per cent of that of the body after time intervals of 
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six to t\Yenty-six hours. This he calculates would represent 57 per cent 
of the total plasma. Such a loss in extensive human burns he feels can 
contribute greatly to a lethal outcome by producing a high degree of 
circulatory shock. He concludes, “It is entirely possible that such 
agencies as tannic acid and epinephrine exert their beneficial effects by 
preventing the loss of fluids, rather than by stopping the absorption of 
toxins.” However, he never intimated that death was due solely to 
loss of fiuids, but rather stated, “After the blood volume is reduced and 
the blood is very concentrated, it is likely that toxins if present even in 
small amounts will exert deleterious effects since elimination by the kid- 
neys is greatly reduced. ’ ’ 

Johnson and Blalock^- found that associated with the loss of fluid 
into the tissues there was a decrease in cardiac output which, luilike the 
blood pressure fall, was gradual. According to their findings the blood 
pressure remained up until near death and then fell rapidly. 

Harkins^^ experiments employing a tipping apparatus for dogs showed 
a definite fluid shift in burns and graphically recorded the shift. These 
corroborated the findings and showed that in some experiments “more 
than half the ultimate amount of fluid collected in one hour.” 

Changes in Blood Chemistry . — In addition to the changes just de- 
scribed in the physics of the blood, definite changes occur in blood chem- 
istry. 

Anoxia . — ^While usually anoxia has been shown to exist in the severe 
shock of bums, its importance has seemed to us to have been under- 
estimated. Harkins gives a good summary of the work on anoxemia or 
anoxia as foUows. Krogh,^^ in 1922, recognized the vicious circle in 
shock and the possible role of anoxia in it. In 1937, Bois and Hartman,^ 
working on liver necrosis foUorving burns in dogs, ascribed anoxia asso- 
ciated with shock, plasma loss, and hemoconcentration as pi’ineipal causes 
of liver necrosis. Tannenbery, in 1939, found liver changes in simple 
cases of anoxia. Keeley, Gibson, and Pijoan observed in their experi- 
mental burns that the oxygen saturation of venous blood was reduced in 
all animals. It reached values of less than 10 per cent prior to peripheral 
collapse in those animals that succumbed. Black, nr 1940, advised treat- 
ment of burns in patients with high concentrations of oxygen by means 
of a Boothby-Lovelace-Bulbulian mask. 

The logic of this measure is found in the fact that there are plenty of 
red cells in the blood but that oxygenation of them is needed because 
of the slowing of the blood current from hemoconcentration. 

Eegarding the question of diminished blood flow in the shock of severe 
burns, not much is known, except that in shock in general it is known 
from the work of Freeman, Shaw, and Snyderi* that the blood flow 
through the patient’s hand is diminished. 

Epinephrine and Suprarenal Changes . — Since lesions of both paris 
of the adrenal gland are so frequently found both in animals and man, 
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and since epinephrine and cortical hormone are both substances which 
affect metabolism, it is not surprising to find that the part which the 
adrenals play in the metabolism of the burned patient has been widely 
studied. 

Weiskotten,^® Greenwald and Bliasberg,®® Berkow, Albright and others 
have noted early pathologic changes in the adrenals. They found glands 
edematous and the cut surface of both medulla and cortex hemoi'rhagic. 
Others have proved a focal exhaustion of lipoids and a necrosis to be 
present. 

Brooks and Blalock,®® however, present evidence to show that similar 
changes in the adrenal glands follow trauma to muscle and hemorrhage 
which lead them to conclude that they are not specific of burns. 

In view of these reports, we felt it important to examine the autopsj^ 
material from fatally burned patients at Vanderbilt Hospital with ref- 
erence to adrenal changes. This was done with the collaboration of Dr. 
Ernest Goodpasture®® with the following significant findings in seven 
cases. 

In two who died eaily (six to eleven hours after extensive buxms) the 
adrenal vessels were congested and red cells were within and outside 
the capsule. Cells in medulla and cortex of one showed cloudy swelling, 
and an occasional collection of round cells was seen. In the other, cor- 
tical cells had indefinite outlines and nuclei appeared in places grouped 
in eosinophilic cytoplasm. The medullary cells were eosinophilic and 
vacuolated. 

In five who died late (five, eight, nine, thirteen, and twenty days, 
respectively) after injury, one had a cavernous defect in the medulla 
and cortex where most of the substance was destroyed. Three had 
hemorrhages in the substance of cortex and medulla with varying deposi- 
tions of fibrin and cellular infiltrations; three had areas of focal necrosis 
of varyuig number in the medulla and cortex. 

These marked findings in both parts of the adrenals make one surmise 
that the functions of this important gland must be tremendously dis- 
turbed after burns and that substitution therapj’- may be very important 
from the standpoint of survival alone. 

Hartman, Rose, and Smith,®^ in 1926, showed by testing the denervated 
cat’s iris that epinephrine is secreted early in large amounts and tliat 
later autopsy revealed that there was depletion of epinephrine and of 
lipoids in the suprarenals. 

ffrom our studies we are forced to agree with Greenwald and Elias- 
berg,®® who have shown that early after burns there is marked hyperactiv- 
ity of the medulla of the adrenals. This leads at first to great release of 
epinei)hrine, which in turn leads to a marked hyperglycemia. This effect, 
they felt, was due to the shock of the burn acting on the sympathetic 
nervous supply to the glands and results in early death in severe cases. 

In eases in which death occurred later than twenty-four hours after 
the burn, these authors found marked degenerative changes in the 
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adrenals with concomitant low blood sugar levels. During this stage of 
adrenal degeneration they claimed that a decreased amount of epineph- 
rine entered the blood stream, thus failing to stimulate the liver in its 
normal glycogenolytic function. Hence, hypoglycemia was the rule. We 
have seen this late hypoglycemia with blood sugar reaching 17 in two 
fatal cases. Convulsions occurred in both and death ensued in one in 
spite of administration of glucose and insulin. 

Before leaving the subject of damage to the adrenals in bui'ns, we 
think it important to point out tlie apparent association of adrenal dam- 
age and Guiding ’s ulcer, hlcLaughlin® produced partial destruction of 
the adrenal glands experimentally in twent}’'-four dogs with resultant 
duodenal ulcer formation. Harkins collected three cases of Curling’s 
ulcer with adrenal hemorrhages, but of course lesions were present in 
other organs. The association, while not by any means invariable, is 
suggestive. 

Application of weak epinephrine solution to a burned surface, a method 
which we introduced, has very little bearing on the chemical changes in 
the blood. Since epinephrine inhibits its own absorption as well as pre- 
vents locally an absorption of toxins, and likewise checks the local 
pouring out of plasma into the tissues the only resulting change noted 
in the blood is a slight rise in the blood sugar followed later by a slight 
fall. 

Adrenal Cortical Hormone. — There is no particular reason to believe 
that the cortex suffers any less pathologic change in bm-ns than the 
medulla. Weiskotten and many others have found severe changes in 
both. Like the medulla under the early stimulation of a burn it is logical 
to anyone that it mil oversecrete hormone and later during degeneration 
secretion will diminish or fail. Many authors feel that damage to it 
causes the shock in burns. Space does not permit a full review of the 
literature on this point. Suffice it to say that Swingle and his associates^® 
after much experimental work, report a pressor action of cortical hor- 
mone upon the low blood pressure and feel that it is concerned chiefly 
with the maintenance of capillary tone and, therefore, has a regulatory 
control function of the volume capacity of the circulatory system. The 
work of Wilson and associates'*^ in demonstrating clinically the beneflcial 
effects of this hormone has great promise and will be mentioned later. 

Nonprotein Nitrogen and Polypeptide Nitrogen. — Mclver ’s flndings of 
a nonprotein nitrogen over 45 in fatal and under 37 in nonfatal cases 
are fairly typical. Apparently histamine substances account for the in- 
crease. The French school lay more stress on the increase in polypeptide 
nitrogen. Wilson and Stewart claim that the nonprotein nitrogen in- 
creases following burns in their patients are relatively greater than those 
of urea nitrogen. 

Plasma Proteins. — ^ilany writers have reported lowered plasma pro- 
tein values with loss of more albumin than globulin, thus changing the 
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albumin-globulin ratio. This is probably due to the loss of plasma at the 
site of the burn. It would seem to be significant in emphasizing the 
importance of keeping nutrition in the burned patient at a high level 
and administei’ing blood plasma. In one of the patients from the Cocoa- 
nut Grove fire, who was treated bj' Dr. Charles Lund, we understand 
that a daily diet of 6,500 calories was kept up constantly. Although a 
very large portion of the patient’s body was burned he was doing well 
at the time last heard from. 

Garholiijdrate . — Sugar metabolism is of great importance in burns. 

Hyperglycemia: The evidence for a great increase in blood sugar early 
after some burns is conclusive. Greenwald and Bliasberg; Schreiner, 
Martin; Hartman, Eose and Smith; Slocum and Lightbody, Mclver, 
Lambret and Driessens all have reported this.® I have given the evidence 
of the former two authors that ly'peradrenalinemia is responsible for this 
early rise but this is by no means proved. In fact, Slocum and Light- 
body, and later Eudler® question the relationship of the adrenal glands 
and hyperglycemia. The former authors found blood sugar and lactic 
acid increased following severe buims in adrenalectomized animals. The 
latter pointed out that the liver also suffers damage in burns (see 
Pathology) and that this may be the cause as Eabboni and Cacioppo had 
previousl)’- hypothesized. I am thoroughly in agreement with this view- 
point. Some time ago I treated a man with a gunshot wound of the 
liver, which I sutured. For two weeks after this he had a very high 
blood sugar value which could be accounted for in no other way than 
on the ground of liver damage. Following this, experiments were per- 
formed on experimental animals of lacerating and crushing the liver and 
a similar hj^perglycemia occurred which could not be accounted for by 
anesthesia. 

Hypoglycemia: The phenomenon of extremely low blood sugar values 
in our experience and that of many others occurs late in burns (forty- 
eight hours to six days) and is an ominous sign. It is usually accom- 
panied by generalized convulsions and death. We have already re- 
ported two fatal eases in cliildren (see Suprarenals) with tei’minal blood 
sugar vahies 17 or below. Greenwald and Bliasberg have reported two, 
and Trusler, Bgbert, and Williams, others. In one of our fatal case.s 
the patient was given glucose and insulin intravenously with tempo- 
rary benefit. 

Plasma (or Serum), Sodium, and Potassium . — Evidence at hand in- 
dicates that potassium in the blood plasma usually rises after burns, but 
inconstantly so, only followmg shock, and then rarely to high levels. 
Shock in burns cannot be ascribed to this rise. 

On the other hand serum sodium values have been found almost uni- 
versally to be low following burns. The mechanism of this decrease re- 
]iorted by many has had a great deal of light thrown ui)on it, first by Un- 
derhill and co-workere,®^ later by Bigger* and by Lowdoii and associates.* 
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The former showed that the sodium chloride content of the blood is 
greatly reduced during the stage of hemoconcentration. They felt that 
in the rapid interchange of fluids during the inflammatory stage of 
burns, sodium chloride functions ijrominently. Davidson^ found low 
sodium chloride values in the serum of twenty-four burned patients. 
These values persisted until the sloughs separated and tlien rose to nor- 
mal with a corresponding increase in urinaiy chlorides. This chloride 
crisis is similar to that of pneumonia. 

Bigger stressed the significance of high blood concentration and low' 
blood volume and reported good results in restoring the blood volume in 
one patient critically burned by using hypertonic sodium cliloride solu- 
tion intravenously. Low'don and his associates scalded animals fatally 
and showed that the seram chlorides rapidly decreased before death 
while the sodium of the red cells tended to increase. These changes 
occurred regardless of previous section of the spinal cord, and removal 
of the brain, kidneys, or suprarenal glands. Control experiments in 
w'hich only scalding was performed showed no such reduction. 

By suitable experiments they showed that the sodium was being lost 
into the scalded tissues. 

On patients, two authoi’s, Stew'art and Wilson, found that the serum 
sodium is rapidly restored to a normal level by administration of 
desoxyeortieosterone acetate. 

LOCAL TLSSUE CH.VXGES AXD P.VTHOLOGY 

The older classification of burns in six degrees or in three (namely, 
reddening, blistering, and deeper damage) are useless in the light of 
clinical studies and should be discarded in favor of Goldblatt’s tw'o 
simple types based on end results produced by the lesion : 

Type 1 or scarring burn, wliich will require special treatment to mini- 
mize sear. 

Type 2 or nonscarring btirn, which will not require special treatment. 

In Type 1 or scar-foiming bum, no skin structures escape destruction. 
In Type 2 (first and second degree, old classification) burns there is a 
variation pathologically from a simple hyperemia to a more severe in- 
flammation and congestion with rapid blister formation. The stratum 
germinativum is markedly sw’ollen and covered with a layer of leucocytes. 
If infection does not occur there is a retrogression of inflammatory 
signs and return to noimal in from ten days to three weeks. 

From all of the evidence thus far presented, it seems certain that the 
action of heat on the peripheral blood vessels or of a toxin from burned 
tissues, or both, causes the peripheral vessels to dilate and their walls 
to become more permeable causing local pouring out of plasma and 
absorption of toxin. 

It is also clear that epinephrine locally applied may constrict these 
damaged vessels for forty-eight hours or more at a time, thus preventing 
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these nocuous changes. Our work shows that after seventy-two hours, if 
epinephrine is gradually diminished in concentration up to 1:24,000, 
capillary hemorrhages will not occur following its cessation. 

TREATMENT 

We have endeavored to describe fully the essential changes in the 
patient’s metabolism and locally in his tissues as far as these may aid 
us in an understanding of the rationale of therapy. 

While they are artificial and overlapping, we like to recognize three 
stages in the course of every patient with extensive burns. This will 
guide us in properly applying methods of therapy. 

The first stage or that of primary shock usually begins immediately 
and lasts, in patients who recover, fi-om six to twenty-four hours. 

The second stage or that of toxemia lasts from twenty-four hours to 
twelve days. During this period the patient nsuallj'’ becomes febrile and 
blood concentration will develop unless combated. Infection may super- 
vene in this stage and the toxemia of the infection may be added to the 
already existent toxemia. 

Curling’s ulcer of the duodenum may occur during this period or 
later. 

Acute Toxemia Causing Collapse. — During the stage of toxemia, re- 
gardless of the size of the burn, severe toxemia leading to collapse and 
death may supervene at any time from five hours on. It may start 
suddenly or insidiously. It occurs in a small percentage of cases, but 
more often in children than adults and more in burns of the anterior 
portion of the trunk and face than those of the posterior surfaces. 
Nervousness marked by restlessness, vomiting, hiccup, and convulsions 
is manifest. The blood pressure may remain normal until symptoms of 
severe circulatory collapse occur as a terminal finding, but as Wilson^® 
and associates have stated, “Such factors as anhydremia, changes in 
blood chemistry and bacterial mfection have been excluded as primary 
or essential etiological agencies.” 

27ic third stage or that of repair usually covers the time from which 
toxemia has subsided until healing is comi^lete. Late deaths occur in 
this stage from intercurrent disease. The most common complications 
arc pyemia, bed sores, pyelitis, and nephritis. Barer ones arc septicemia, 
erysipelas, tetanus, and secondary venous hemorrhage. iDnyloidosis, 
terminal pneumonia, and peritonitis also take their toll. 

So much has been written on the treatment of burns and so many 
tlifferent methods have been presented that the literature is likely to 
confuse the average reader. One source of confusion, in our opinion, 
has been that the patient’s general condition has been considered too 
largely to depend upon what was done to the burned surface when 
actually the original damage on the surface had already produced many 
changes in the organs and circulatory and nervous systems with far- 
reaching elfeets and complications. 
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Another cause of confusion and inadequate treatment is the assump- 
tion in some articles that some one form of local treatment or general 
treatment will satisfy all requirements, when in reality indications may 
change within a few hours. 

In order to avoid confusion we shall divide measures of treatment into 
those aimed at the restoration and maintenance of the patient’s general 
condition and the local treatment of the burned tissues; further, we shall 
separate small from extensive burns. To simplify the subject still 
further we shall try to follow definite indications based on the patho- 
logic physiology found in each stage. Recent advances in the surgeiy 
of war burns are described, although it is realized that they may not 
yet have been fully tested. 

Minor Burns . — Since small burns (those vaiying between one square 
centimeter and one twenty-fifth of the body surface) will not per se 
cause systemic changes in a normal individual, we shall dispose of their 
treatment first. However, severe effects and even deaths are reported 
in patients who are handicapped by cardiovascular, renal, or other con- 
stitutional disease. Full inquiiy should be made of patients with minor 
burns concerning past history and when indications are discovered they 
should be treated in a hospital exactly as though they had a major 
burn. 

In small burns, unless the heat has been severe enougl: to injure fatally 
the stratum germinativum of the skin, a few simple precautions will 
suffice. These, as published ten years ago,’ are repeated here after 
being used on scores of additional patients. 

“Sterilize the surrounding skin, open the dependent edge of aU 
blisters, apply any sterile bland salve such as boracic acid ointment, 
cover with sterile dressing and splint any moving parts. In our expe- 
rience, unless severe infection occui-s, the dressings will not need to be 
changed oftener than at 3 to 4 day mtervals. Any dead epithelium 
may be trimmed off at the time of the dressings.” 

As a substitute for this routine in burns of the face, hands, and 
genitalia, the Army Medical Bulletin® suggests applying 5 per cent sulfa- 
diazine in water-soluble emulsion and covering with fine 44 mesh gauze 
and a pressure dressing of several layers of cotton waste bandaged firmly 
over the hands. No dressing is applied to the face or genitalia. For 
the eyes a 2 per cent butyn ophthalmic ointment is instilled once. The 
patient is then warned not to rub his eyes in order to prevent corneal 
damage. 

Too frequent changes of dressings will damage adherent injured but 
regenerating tissues and will greatly increase the risk of contamination. 
Most surfaces which appear quite deeply burned at first will rapidly 
epithelize under tliis procedure and the delay occasioned by tannic acid 
for other coagulation measures will be avoided. 
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One exception to this procedure is that of a small deep burn. In 
case it is established at any time that all the epithelium including stratum 
germinativum is destroyed, in our opinion immediate debridement of the 
resulting black slough should be performed, an anesthetic being employed 
if necessary. Following this, intensive dakinization will soon render the 
part ready for grafting. Much time may be saved by the surgical re- 
moval of the deep slough since, untreated, such a slough will remain in 
place an incredibly long time. 

Extensive Burns . — ^As I stated in an aiticle published in 1923, large 
burns should be considered as emergencies of the first order, demanding 
the same immediate attention as hemorrhage from a cut vessel. In fact, 
since we now laiow that plasma is lost so rapidly from the damaged ves- 
sels of burned tissue, this statement is the inore pertinent. It is gratifying 
that Army bulletins and textbooks at last are speaking of “First Aid” 
in burns. With the development of knowledge concerning the various 
changes produced in the system in burns and the rapidity with which 
these changes may oceui’, we are even more strongly convinced that 
serious burns demand immediate attention. A few hours of delay or 
misdirected judgment will often determine a fatal outcome. Efforts 
should be directed toward the prevention of certain pathologic changes 
known to occur rather than toward their correction after they become 
established. 

First-Aid Measures. — When, as is sometimes the case in home or war 
burns, a considerable delay in getting the patient to the hospital is ex- 
pected, the patient and everyone around him should be warned not to 
touch the areas burned, or to tallt, sneeze, or cough unless the nose and 
mouth arc covered with a handkerchief or other mask. The physician 
should immediately administer to % gr. of morphine by hypodermic 
and, if possible, 500 c.c. of plasma. If the patiezit is already showing 
signs of primary nervous shock, the clothes may be left on. If not, they 
should be cut carefully at the seams and removed, being as cautious as 
possible to prevent contamination. No blisters should be opened. Two 
sterile sheets may then be wrapped about the patient and blanlcets ap- 
plied over the sheets. The patient should be kept reasonably warm but 
not too warm because circulatory collapse may result. If sterile sheets 
are not available, ordiiiaiy clean sheets inaj'- be soaked with rubbing 
alcohol for twenty minutes, rinsed in running tap water, and applied 
damp. In simple first aid no ointments or skin antiseptics should be 
applied. If these measures are cax’ried out early and the patient is 
assured that many large burns get along well when properly treated, no 
Iiandieap in furtlier treatment will be encountered when lie enters llio 
liospital. 

General or ISiislcinic Treatment . — In every large burn, on enti’ance 
to the hospital, unless shock is already too profound, clothes sliould be 
removed and an e.stimate made by Berkow's tables (see Systemic Rcae- 
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tion) of the percentage of the body surface involved and the depth re- 
corded. Morphine should he given in sufficient doses and repeated often 
enough to relieve pain. Care, however, should be exercised not to give 
overdoses because too great a depression of vital centers will result. 
Tetanus, though a rare complication, should be considered a distinct pos- 
sibility in those deep burns in which contact with the ground has oc- 
curred. In these, tetanus antitoxin is definitely indicated. 

In the primary stage measures should be taken at once to combat 
secondarj^ shock which AviU begin in tv/elve to twenty-four hours and 
which may result in blood concentration. Each patient’s case must be 
individualized and followed closely to discover progressive changes in 
his physical and laboratory findings. 

Administration of Fluids to Prevent H emoconcentration. — One should 
not wait for hemoglobin or hematocrit determinations to indicate a dan- 
gerous level of blood concentration. However, such determinations may 
aid in the amount of plasma or other fluids to be administered. The 
Committee on Surgery of the National Research CounciP gives the fol- 
lowing I’ule: “For each point that the hematocrit is above 50 per cent 
cells, 100 c.c. of plasma should be slowly injected.” They recommend 
also that if a burn involves 10 per cent of the surface 1000 c.c. of plasma 
should be given during the first twenty-four hours; If it involves 20 
per cent, 2000 c.c. These workers feel, and we agree, that the adminis- 
tration of large amounts of normal saline solution wiU intensify edema, 
that administration of this and other fluids including glucose should as 
a rule not exceed an amount equal to plasma, and that Avater by mouth 
and food should be moderate until the stage of shock is passed and the 
stomach is retentive. We do not feel that Avhole blood transfusions are 
harmful if plasma is not available. Before plasma came into common 
use Ave found them very valuable. Whole blood is valuable if the pa- 
tient is found to have been anemic or debilitated before being burned or 
if hemorrhage has occurred from a Avound at the time of the bui-n. 

Prevention and Treatment of Secondary Shock. — It is to be pointed 
out that during the period of secondary shock an aggravation of symp- 
toms such as vomiting, elevation of temperature, lowering of blood pres- 
sure, and weak and thready pulse indicate the development of an acute 
toxemia designated by Harkins as a * ^ third stage acute toxemia. ’ ’ lu 
our discussion this is regarded as simply an aggravation of symptoms of 
toxemia already present. 

Adrenal Cortical Extract: Harkins® states that this substance “offers 
more promise in the treatment of burn toxemia than any other remedy.” 
His excellent summary of the literature is followed and aclmoAvledged 
here. Introduced for the treatment of shock in burns complicated by 
fractures, in 1933, by Bannick, its use Avas reported by Wilson, EoAvley, 
and Gray in 1936.^ They report recoveries from collapse in three out of 
four cases treated in Edinburgh. Harkins reports a severe ease in AAliich 
the. patient was treated Avith cortate or synthetic desoxyeorticosterone 
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acetate,* intramuscularly, every four hours for five days. In this case 
there was no shock at any time. Ivory, in 1940, also reported favorable 
results of the extract in four cases from the Hindenburg disaster. 

Cope and Rhinelander^® used adrenal cortical extractf on two patients 
severely burned in the Cocoanut Grove fire. The first had 70 per cent 
of the body surface burned and suffered severe pulmonary damage from 
inhalation. He received the extract intravenously approximately seven- 
teen hours after injury. The second, with 22 per cent surface burns 
and pulmonary edema from severe inhalation burns, received two doses 
intravenously about fourteen hours after injury. Both had a fatal out- 
come. While these authors admit that these cases .were a severe test, 
they feel that there was “no clinical evidence that the hormone in any 
way influenced the course of the disease.” They state that they have 
treated selected burn patients previously in the hospital with the cortical 
extract and that “no unequivocal benefit has been obtained from its use.” 

Apparently from Rhoads, Wolff, and Lee’s® work, the action of the 
cortical extract is to restore the capillary walls to their normal state of 
permeability and thus to prevent protein loss. 

Melvin® and his associates recommend its use in the form of eucor- 
tone for 100 hours after the burn, 1 c.c. every two hours for a child 
and 2 c.c. every hour for adults. They believe that until the extract has 
been used on more cases and is on a surer basis, it should be considered 
as an adjuvant measure and not as a substitute for proved and recog- 
nized preventive treatment in toxemia and burns. 

During the secondary or toxic stage, adrenal damage may lead to 
hypo-adrenalinemia, as mentioned before, according to Green wald and 
Eliasberg. This may lead to marked hypoglycemia. They feel that 
epinephrine should be given frequently in this stage and that at the same 
time glucose should be given along with large amounts of fluid. We 
have had two such cases in children with marked hypoglycemia. One 
with a blood sugar finding of 17 died in spite of the administration of 
glucose and insulin. The other recovered. It is our belief that many 
patients may be saved by keeping fairly frequent determinations of 
epinephrine, glucose, and (as we shall show) serum or plasma chlorides. 

We have quoted the work of Lowdon, Underhill, and Bigger, who 
showed a lowering of the plasma or serum clilorides in the secondary 
stage. The latter relieved toxic symptoms in patients by adnrinistering 
hypertonic saline solution intravenously. When blood determinations 
show this state to exist, certainly chloride should be administered, but 
one should always remember to give suffieient fluid with it to prevent 
too great a loss of fluids through its diuretic effect. If isotonic or normal 
solution of salme are to be administered, they sliould be given in the 
form of gum saline in order to irrevent edema at the burned site and 
the washing out of serum proteins from the circulation. 

•Produced by Sclicrin;; Corijonitloii. 
tProduced by Tho Upjohn Company. 
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Anoxia— the patient develops anoxia and is found to be cyanotic, 
oxygen should be given at high concentration in a Boothby-Lovelace- 

of Chemical Changes in Blood.— Certain tests which 
outinely employed in departments of Inochemistry and phaima- 
are referred to here in the hope that they will encourage others 
t Tpuort their findings. From this it is hoped that the present eonflic - 
in.T opinions concerning blood findings may be resolved and that therapy 
in'^the future may be put on a fiimer basis. . 

Evinephrine.— Although colorimetric tests have been described tor 
eninephrine, these, .on the whole, have been misleading. The amount 
of epinephrine in the blood is determined on the ins of the sympathec- 
tomized cat. The reaction is compared with tliat given by a knoivn 
standard and the imknown is diluted until tlie concentration is deter- 
xnined. The deteimination of epinephrine, especially late in the course 
of the burn, should be made fairly frequently in order to administer 
it in the blood stream if necessary. 

Adrenal Cortical Hormone.— Cope, Nathanson, Eourke, and Wilson' ' 
consider 17-ketosteroid excretion to be an index of adrenal cortical 
function. They took the proved increase of these steroids in the first 
days after a burn to mean increased cortical activity and the subsequent 
decline, a lowered or depressed actiiity. 

Serum Chlorides. — Serum chlorides are determined by the Van Slyk'e- 
Sandroy open Carius method.'- This is modified by adding 1 to 2 drops 
of strong KOH to 1 e.c. of serum and by evaporating to dryness before 


digesting. 

Blood Sugar. — Blood sugar is determined by the Miller-Van Slyke 
method.” Since the indicator called for is no longer available, a new 
mdicator called o-phenan-throline is used in the form of a ferrous com- 
plex.* The test is done in transmitted light which helps one to note the 
end point. 

Systemic Chemotherapy. — Since tJie danger of contamination is so 
tnreat and infection so common in burns, measures to combat infection 
\vith its attendant added toxemia should be carried out from the start. 
Whole blood in small quantities is a definite aid in lessening the chance 
of infection and in secondarily building up the patient’s hemoglobin 
percentage and red blood cell eomrt. Already sizable series are being 
reported in Avhich sulfanilamide, sulfadiazine, or suKatliiazole has been 
used by mouth with great reduction in infection. Wilson and his co- 
workers give sulfanilamide orally as a prophylactic measure beginning 
the third day and stepping the amount up at the first sign of fever. 

Since vomiting occurs from the toxemia of a burn and this is likewise a 
sign of the patient’s sensitivene.ss to a sulfa dmg, it is obvious that if 
one of the drugs of this group is used, its concentration in the blood 

•This may be obtained from the G. Frederick Smith Chemical Company, Columbus, 
Ohio. 
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stream must be watched very carefully. The use of these drugs is 
hazardous iu burns when blood levels are not very carefully watched. 

Maintenance of Nutrition . — ^During the stage of recovery, systemic 
treatment should be directed toAvard providing adequate nutrition to 
combat anemia and loss of weight. A high caloric diet, rich in. proteins, 
will help greatl 5 ''. Vitamins must be supplied in sufficient quantities also. 
Two standard multivitamin tablets daily Avill suffice to satisfy average 
needs. Fairly frequent blood transfusions and iron preparations should 
be used to combat the anemia so common in this stage. 

In order to illustrate the importance of maintaining nutrition in burns 
we cite one recent case in which the patient survived the Cocoanut Grove 
fire in Boston. This patient had more than 50 per cent of his body 
surface burned. He has been given 6,500 calories daily — a large portion 
of it through the intravenous route. His daily calorie intake was said 
to equal about three pounds of meat. At the time of this communica- 
tion he is still doing Avell and grafting is already being done. His 
physicians, Dr. Charles C. Lund and Newton C. Browder, feel that the 
nutritional treatment Avas the most important single fact in his manage- 
ment. 

Local Treatment. — As has been stated under Pathology, Bardeen and 
Weiskotten found many severe pathologic changes in the organs of ex- 
tremely burned patients as early as four hours after injury, these changes 
resembling those caused l3y a toxin like a diphtheria toxin. Prom this, 
tAVo facts are self evident: One, that burns should be treated imme- 
diately like other surgical emergencies, such as hemorrhage; the other, 
that in many burns Avhieh are seen by the surgeon hours after the in- 
jury the treatment of the patient’s general condition may have become 
of greater immediate concern than that of his burned surface, no matter 
lioAv important the latter still may be. No local treatment can abolish 
the effect of absorption of toxins into the circulation or blood concen- 
tration from edema and fluid loss after these changes have occurred. 
Wliile the literature on treatment of the burned surface is croAvded Avitb 
a perfect maze of ncAv and nonofficial substances and combinations of 
substances, aa'c believe that aa'c can shoAv that one increasing purpose 
runs through it all. On the Avhole AA'e feel that progress is becoming 
smer uoav that some of the fundamental facts concerning the burned 
surface have become knoAvu and the principles guiding our management 
of its needs are better underetood. We do not plan to reiterate all of 
the data concerning various treatments proposed, but rather to suggest 
principles and apply them in such a A\'ay as to discover, amidst a host 
of unessentials in the literature. Avhich method or methods at presetit 
come the nearest to satisfying the be.st indications of local treatment. 

There is every rea.son to belicA-e that tissues traumatized from heat 
have much in common Avith similar tis.sucs injured from other causes. 
It is likely that AS'hatcA’cr the cause of damage to cells, a .sliuck-pj'oducing 
substance or suhstances are liberated from them; in fact, my colleagues, 
Brooks and Blalock, have shown that changes in the suprarenals similar 
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to those in burns are also produced by trauma to muscle and by hemor- 
rhage into tissues. It is well recognized among clinicians that severe 
superficial contusions, rough handling of muscle, or movement of loose 
ends of bones between injured muscles during transport of fractures 
produces shock which cannot be entirely explained on a basis of primary 
overstimulation of nerves. 

Burned or scalded tissues may be considered to differ from extensive 
deep lacerations only in the fact that in the burn there is more de- 
vitalized and especially more doubtful tissue. In the burn, because of 
the variability of exposure of different parts of the skin surface and the 
protective action of underlying vessels in rapid convection or diffusion 
of the heat, the amount and depth of damage are usually very variable 
and hard to estimate at different points on the surface. The depth of 
damage from bomb flashes and explosions such as that of the Hindenburg 
are particularly difficult to estimate. Unlike deep laceration where the 
rule (at least before sulfa therapy came in vogue) was early complete 
debridement of all dead tissue in burns, it is certain that unless charring 
has occurred this procedure will result in loss of much valuable regen- 
erative tissue. Another difference from the lacerated wound is that in 
a burn the coagulated surface tissues may be used to protect temporarily 
the deeper tissues from infection. 

Principles Underlying Local Treatment . — Keeping these facts in mind 
a few principles which seem seK-evident should be applied in the treat- 
ment of a partly burned surface. 

1. Cleanse the surface and get rid of dead and devitalized tissues as 
soon as is safe. 

2. Prevent absorption of toxin from the surface by chemical surface 
coagulation, pressure, or physiologic vasoconstriction. 

3. Provide covering in order to : 

prevent exposui’e of sensitive nerve endings and damaged epithe- 
lium to injury 
prevent excessive heat loss 

prevent leakage of plasma from damaged vessels to the surface and 
into tissue spaces 
prevent further contamination 
contain antiseptic for combating infections 

■i. Put the part at rest in the position of function until movement is 
indicated. 

All of these principles may be condensed into three : 

1. Protection and rest for the damaged part 

2. Obliteration of capillary exchange at the site of injury 

3. Antisepsis 

It is our belief that the method of treatment which applies these prin- 
ciples in the fullest degree will give the best chances of recovery with 
minimum loss of function. 
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It must be recognized, of course, that burns must be individualized for 
treatment to do the most good. Thus, it is well agreed that tannic acid 
should not be applied after twenty-four hours, and that burns of the 
face, hands, and genitals do very badly when tanned; likewise, that 
transparent jackets may be used to greatest advantage on burns of ex- 
tremities. 

Evaluation of Methods of Local Treatment . — No matter what later 
procedure is to be carried out, burned surfaces should be cleaned as 
early as is compatible with the patient’s general condition. The proce- 
dure recommended by Owens'*® is as follows : 

“The surgeon scrubs and drapes the patient as if for an operation. 
Using only morphine for analgesia, the burned areas are then washed 
with thick suds of bland white soap, sterile water and large pads of ab- 
sorbent cotton. A gentle rotary motion is used in the cleaning process. ’ ’ 
He then adds the details of debridement by sharp dissection. To these 
details of cleaning of the entire area I wonld add that the soap suds 
should be thoroughly washed off with an abundance of normal saline 
solution and that then the surrounding skin should be dried and painted 
with some good skin antiseptic like aqueous zephiran, metaphen, or 
merthiolate. 

From this point on, opinions are at great variance as to the best time 
to accomplish the remaining part of Principle 1 or debridement. 

Immediate total debridement under anesthesia, as advocated by Willis, 
would be ideal for prevention of toxemia, but has been largely given 
up because of considerable operative risk and because islands of epi- 
thelium in hair follicles and sweat and sebaceous glands may be sacri- 
ficed which might have been saved. A cautious debridement under 
morphine only, as practiced by Owens, largely obviates these disad- 
vantages. 

Belayed partial debridement was fii’st employed by us in 1934.' 
This consists in delaying the removal of damaged tissue except dead 
epidermis until sloughs have become definite. Then as large a portion 
as it is felt the patient can tolerate to have removed is surgically ex- 
cised at one operation under nitrous oxide-oxygen anesthesia and this 
area is dakinized. This process is safely repeated with skin grafting at 
the site of each previous excision until the patient is entirely healed. In 
our cases this procedure has proved .safe for both the patient and his 
tissue. 

To carry out Principle 2 and prevent absorption of toxin from tlie 
injured tissues, several methods have been designed as follows: 

(a) Mechanical Pressure . — The method of controlling or partially 
liloeking capillary interchange and therefore of limiting ah.sorj)lion by 
mechanical pressure was discu-ssed by u.s.^® in 1923, as follows: "I fir.st 
considered employing light pressure interrupted by periods of relaxation, 
a.s a means of exerting a tourniquet action on the capillaries, but the 
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technical difficulties of applying inflatable rubber jackets or of immers- 
ing insulated patients in heavy solutions have made other methods of 
treating patients more valuable clinically/’ 

It is interesting that in the use of hypertonic saline tubs or baths, as 
popularized by Blair and Brown, a certain head of pressure is exerted 
for the tub period of the patient’s routine, although this element of 
pressure is not mentioned by the authors as a factor in the treatment. 
At the point of deepest immersion this might reach a head as high as 
35 cm. of salt solution (more of water), which figure approaches normal 
capillary pressure. 

In lieu of tannic acid, the Committee on Surgery of the National Ee- 
search Comicil advises a pressure dressing over an appropriate antiseptic 
dressing for the hands, and Owens,^^ in his outline of treatment of burns 
after early or late debridement, applies (over a flist la 3 'er of 44 mesh wet 
gauze and a heavj" dressing of mechanics waste and a layer of cello- 
phane) a three inch roller bandage with “considerable pressure.” 

(b) Coagulation of Proteins on the Surface hg Chemicals (Tannic 
Acid). — ^Many substances have been advocated for this purpose since 
Davidson published his masterful articles on the subject of tannic acid. 
While for some it has been claimed that there is less likeliliood of trouble- 
some infections under the crust, for none has a better membrane been 
claimed. The author summed up its action in these words, “It precipi- 
tates proteins, allraloids, some glucosides and the salts of lieavy metals. 
It forms a more or less stable compound with the protein constituents of 
the body fluids and cells. When applied to a burned surface in dilute 
solution, further penetration into the deeper lying protoplasm is appai'- 
ently prevented by this action and the true asti-ingent effect appears to 
be limited exclusively to the most superficial layers of tissue. ’ ’ 

I stfll feel that tannic acid is an extremely valuable adjunct to burn 
therapy at the war fronts, although I feel that its use is contraindicated 
in burns of certain depths (third degree) and certain locations (face, 
hands, genitals, and feet) . There is no longer any ciuestion of its great 
reduction of mortality in the period of toxemia over ordinary dressings. 
Thus, the contention of Davidson that the toxin of whatever nature is 
locally precipated and held in the membrane appears to be borne out. 
That this decreased mortality is not due to prevention of infection is 
shown by the rapid return of toxic sj^mptoms when wet di’essings are 
applied to the membrane. 

If all burns were superficial and could be treated bj^ Davidson’s simple 
gradual tanning specifications, results, while slowly obtained, would be 
excellent. Davidson warned against deep caustic action of strong solu- 
tions which tanned in a short period of time. On the face, because of 
the ej^es, tannic acid is dangerous and the membrane on hands and 
fingers, on account of the immobilization produced for so long a time, 
is disabling. On deep burns the tannic acid membrane may imprison 
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organisms which iDroduce deep burrowing infections. Consequently, its 
use is not desirable in such cases, particularly since the membrane will 
have to be excised before grafting is done. 

Tannic Acid-Silver Nitrate. — ^In 1935, Bettman introduced the addi- 
tion of 10 per cent silver nitrate to the initial application of 5 per cent 
tannic acid to hasten the tanning and, as he claims, to save lives that 
would otherwise be lost from absorption of toxins, hemoconcentration, 
and infection if a slower method were used. Taniric acid-silver nitrate 
treatment is recommended for use except on face, hands, and genitals by 
the Committee on Surgery of the National Eeseareh Council."*® Harkins^® 
feels that “one advantage of the method cited by Bettman is rather dif- 
ficult to prove ; namely, that the use of tannic acid plus silver nitrate over 
a short period of time is less destructive to skin islands than is the use of 
tannie acid alone over a period of time. It is possible that a lessened 
incidence of infection might account for such results. He quotes Aldrich 
as saying, “The disadvantage of using silver nitrate is that it converts 
every second degree burn into a third. Exposed injured dermis cannot 
stand being in contact with silver nitrate. An epithelium that would 
live and spread is destroyed by this method.” Bettman claims just the 
opposite, namely “stimulation of epithelization” and “less skin graft- 
ing.” 

!Many other substances, most of which are antiseptics and will pre- 
cipitate proteins such as gentian violet and many other dyes will be 
discussed under Principle 3. 


(c) Prevention of Absorption of Toxins bp Physiologic Action, 
Na7nely by VasoconsMctor Drugs. — In an article in 1923, on “Restric- 
tion of Rate of Plow and Iirterchange in the Capillaries” avc showed that 
the absorption of injurious substances could be prevented, especially in 
superficial burns, by vasoconstrictor drugs, notably epinephrine. 
Tlirough the work reported in this and a slightly later article, it was 
proved experimentally and clinically that prompt and lasting (seventy- 
two hours) restriction of the rate of flow and interchange in capillaries 
may be produced over large burned surfaces devoid of epithelium by 
constant or intermittent local applications of vasoconstrictor drugs, no- 


tably by epinephrine, in very weak solution. Locally applied, it was 
shown that epinephrine will very largely, if not completely, ijiiiibit its 
own absorption by direct action on the most superficijil vc.'vscls not 


severely injured. Its use was svn:gc,stcd for the p\irposc of preventing 
absorption into the general circulation at any one time, of a dangerous 
({uantity of .symj)totn-])rod\icing substance from the surface, hollowing 
this we showed that epineplirine chloride in concentrations iiarmicss 
to tissues would stop <tr greatly inhibit ah-orptiuu of various <lyes. crys- 
talloids. and alkaloids, a.s wi-ll as -.olnhlc lia4'icrial toxin ami cobr.i 
venom from aiiraded or wounded -urf.uss „i ^ I* w.iv, demon- 

.strated that animals with v*‘r> cxtuisive busns {.do to -in pi-j- 
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would survive with a miniiuuiu of shock when Ireated with moist epineph- 
rine compresses 1 :8000, while controls treated with normal saline solu- 
tion would die in twelve to eighteen hours. Underhill and co-workers''^ 
showed in experimental burns in rabbits that ^vhen strychnine is in- 
jected into the burned area uji to an hour following the burn, it is 
rapidly absorbed and produces convulsions. After this latent period 
during the next seventy-two hours, absorption of strychnine and phe- 
nolphthalein is present but slower than under normal conditions. This 
they took to mean that capillary permeability was increased early, giv- 
ing rise to rapid absorption and later it is increased in the outward 
direction “so that substances pass more readily than normally from the 
capillary to the wounded area giving rise to edema” which slows up 
absorption. 

This work serves to corroborate ours in showing that surface absorp- 
tion must be very rapid in the first period after a burn and that the 
latter, for this reason, constitutes an emergency which should be treated 
at once. It also shows that absorption, wliile slower from an edematous 
mass than from uninjured tissues, may still be appreciable over a period 
of time. "With epinephrine applied to the surface capillary permeability 
and exchange is diminished fi'oni the start. Fig. 1 shows how heat, even 
at a distance, opens human capillary loops and how epinephrine closes 
them. 

Several children with burns as high as 25 per cent of the total body 
surface were treated with local epinephrine compresses.''* In these, adren- 
alin chloride 1 :8000 was injected through Carrel tubes to soak light gauze 
paelrs covered with cellophane. Toxemia was strikingly absent in these 
cases and all suiwived. That the epinephrine was effective after twenty- 
four hours was shown by washing it off with saline solution and after 
two hours painting a figure 2 on the then red area with fresh epinephrine 
on an applicator. The figure 2 then stood out blanched against the red 
background. After forty-eight to seventy-two hours, concentrations of 
epinephrine were diminished gradually to 1 :24,000, at which point saline 
solution was substituted without the development of toxemia. The taper- 
ing off prevented the development of capillary hemorrhage which, while 
rarely of any significance, might occur if the epinephrine effect was sud- 
denly interrupted. Dr. C. A. :Mills, who studied the blood chemistry on 
these cases, showed that so little epinephrine was absorbed that the only 
change detectable was a slight increase in blood sugar. It was, however, 
pointed out that the carbohydrates should be continued to avoid the late 
hypoglycemia which may develop due to adrenal damage in any patient 
with burns. The use of epinephrine was thought to be contraindicated 
and was not used in patients Avho had hyperthyroidism. Reports of this 
and further work were published in two articles.^^’ 

McCoUum^^ reports the use of this method in several European clinics 
and states that he has applied epinephrine to fresh burns with . . • ^ 

CincUmati^ Pediatric Service of the late Dr. Kenneth Biackfan at the University ot 
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reduction in the amount of tissue fluid loss.” He feels that the absorp- 
tion of any toxic pi'oducts in the burned area is thereby kept at a mini- 
mum. He finds that “the amount of adrenaline absorbed is also very 
small because of the local constriction of the vessels. ’ ’ 

Epinephrine has no broken-down or oxidation products which are 
toxic. Its bacteriostatic action on common pyogenic organisms has been 
reported. Burned areas which have been treated by us experimentally 
and clinically have remained remarkably clean and their healing has 
been very satisfactory. In the early days the expense of the continuous 
use of epinephrine on such large gauze dressings over burns for three 
days proved very great. A less expensive way in which to use it was 
sought so that it might be employed more widely. It is felt that our 
work of perfecting transparent jackets, to be described, has accomplished 
this. For the first time, with these Theraseal jackets small quantities of 
weak epinephrine solution may be made to affect large surfaces for long 
periods without waste, because they are sealed in an airtight jacket. 

Provision of Covering . — This leads us to Principle 3,. namely to pro- 
vide covering, the accomplishment of which serves to prevent further 
contamination, to prevent exposure of nerve endings to injury, to pre- 
vent excessive heat loss, to lessen loss of plasma from damaged vessels 
to the surface and into tissue spaces, and, if desired, to contain an anti- 
septic for combating infections. 

Many tjq)es of covering have been suggested, from bland ointments of 
boric acid covered by fine gauze mesh as employed at the Massachusetts 
General Hospital on the Cocoanut Grove victims, to the more compli- 
cated methods of coagulating the surfaces to form an adherent form- 
fitting encasement. Then we have the method of alternating dressings 
with hypertonic saline immersions in tubs. 

Although we are aware of the fact that in some clinics cleaning of the 
fresh bui'n is omitted, we still believe that there is less of an aftermath 
of infection if simple cleansing measures are carried out, as outlined, 
as soon as the patient’s condition waiwants. 

In the matter of dressings we feel that the trend is definitely awaj" 
from frequently changed di’essings as occasioned by soaking in tubs or 
by ambrine technique wliich requires a tremendous amount of time on the 
part of the medical and nursing staff, and toward more occlusive, longer 
enduring coverings with less frequent changes. 

Coagulating or tanning methods, sucli as furnished by tannic acid 
alone or in combination with silver nitrate, various dyes such as gentian 
violet, acriflavine or combinations of these, all form covering membranes 
of varying degrees of thickness and flexibility. Some of their advantages 
and disadvantages have been discussed under Principle 2. With the 
tanned membrane present it is true that no other covering except a mod- 
erately heated cradle to exclude air from (he body is reciuired and further 
contamination, heat loss, and lealmge of plasma from the surface is pre- 
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vented. Nevertheless, because of the hardness of the eschar or mem- 
brane, deep infections may be masked under its surface. Another disad- 
vantage is that healing or reparative measures may be delayed by the 
slow separation of the membrane. We have pointed out its dangers when 
used on the face, hands, and genitals. 

Other substances, such as gentian violet and triple dye (brilliant 
green and acriviolet) also form covering membranes but these membranes 
are much thinner and more pliable than the tannic acid membrane. Also 
they have the proven advantage of being antiseptic, which reduces the 
incidence of infection. If pus forms under these membranes it dissolves 
the latter and breaks througli. I have had the opportunity of following 
burns treated by gentian violet and triple dye and feel that both are of 
definite value. Leiiche® feels that because of its antiseptic power, mer- 
curochrome is the dye of choice for infected burns. One drawback to all 
dyes is that they stain and ruin almost every article witli which they 
come in contact. Although a minor objection, this is a very real one. 

Probably the reason that the Committee on Surgery of the National 
Eesearch Council recommends tannic acid-silver nitrate as one method 
for treating most bums is that this offers an easy, quick, fairly safe 
method which can be carried out well with light materials in the field 
and which saves dressings. 

Antiseptics used in treating bums besides the ones mentioned pre- 
viously are the sulfa derivatives and Dakin’s. Pickrell® claims to have 
obtained excellent results with a sulfadiazine spray which does not stain 
or coagulate. This drug, sulfanilamide in solution, and Dakin’s solu- 
tion are the drugs which have proved most useful in the cleaning up 
of infected surfaces before grafting. 

Wet dressings are vei-y uncomfortable unless cover is provided over 
them. Cellophane over gauze is one form of cover which has been used 
for years. Transparent jackets without gauze are by far the most mod- 
ern form of covering. The development of this form of dressing to- 
gether with its clinical application Avhich has been described in three 
previous articles is now given in greater detail. 

THE TRANSPARENT JACKET SYSTEM 

Development . — My observations on the avoidance of secondary infec- 
tion in acute pleural empyema by the use of closed methods in contrast 
with open methods of drainage, as well as other observations on the ef- 
fect of pressure on the peripheral blood vessels in preventing absorption 
from wounded surfaces, led me in November, 1935, to develop a new 
method of treating extensive burns and other wounds in which the con- 
clusion from both studies could be clinically applied. 

The apparatus first employed consisted of a rubber jacket. A few 
weeks later jackets of specially made transparent rubber were used. 
In 1937, completely transparent jackets of Pliofilm’** were employed and 
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thin but rigid cylinders of cellulose acetate were used for sldn grafts. 
When pliofilm became scarce because of rubber shortage we adopted 
the more durable miracle glass plastic Krestex cloth which is also trans- 
parent. 

The first patient was treated by this jacket method in early December, 
1935 (See Case 1, Fig. 2Z)). The second patient was treated during the 
same month (See Case 2, Fig. 2A, B, and C). Both patients had bums 
which were treated by skin gTafts within the jackets. Kesults on both 
were very satisfactory. 

Literature on Jacket System . — preliminary clinical report of the 
jacket system of treating extensive wounds was given at the Vander- 
bilt Medical Society, March, 1936, when transparent jackets were shown 
for the first time and this was reported in April, 1936.®® As in any new 
work, the clinical apparatus was difficult to obtain at first. Thus, much 
time and effort were used in getting the jackets properly made. The 
first step was the perfecting of a transparent material which would be 
soft, pliable, strong, chemically resistant, and fabricable into the various 
forms required. 

I was able,t in Februarj’-, 1936, to have made a slightly yellow-tinged, 
but completely transparent, rubber sheeting of which I made many sat- 
isfactory jackets. These served the purpose well until 1937, when I 
obtained^: a sirpply of extra thick pliofilm which was colorless and even 
more transparent than the rubber material and which could be stuck 
together permanently at the seams by heat or cement. Irriet and outlet 
tubes were fitted hermetically at differerrt points through the material 
by compression washers such as those used in fitting a valve to a bicycle 
tube. In others, nrbber or plastic tubes were sealed into the jackets as 
outlets. 

Kealizing, in 1937, that the treatmerrt of wourrds withirr the jackets 
presented many rrew and interesting problems which needed study, I ob- 
tained a grant for this purpose from the Committee on Therapeutic Ee- 
search of the Coimcil on Pharmacy and Chemistiy of the American Medi- 
cal Association. As our experience increased, additional problems pre- 
sented themselves which have been thoroughly investigated. One of these 
was the determination of the effect of pi’essure within the jackets to skin 
gi’afts. It has been found, by placing a mechanical stage within one of 
the jackets, that sufficient positive pressure can be applied to a piece of 
moist sldn placed on the stage to hold it firmly in contact without tlie 
employment of sutures. The i>re.ssure is exerted equallj' over the entire 
surface and would be maintained for a period of time. If for an}' reason 
the pre.ssure should be lost, it can be regained by interrupting its source 
and ap plying it again. 

•Producoil by Goodyuar Tire & Rubber Co.. Inc. 

tThrouBh the kindness of Mr. Willard P. Slberllnij of tlie rubber company which 
bear.s bis name In .Vkron, Oliio. 

tThrougli tlie kindness of Mr. Erlkaon. of the American Iloapital Supply Cor- 
porallon of Ciilcaso. 
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In the past the status of the treatment of extensive wounds from burns, 
frostbite, and mechanical trauma has been vexy unsatisfactory. Tlie 
mere mention of them usually brings to mind many unpleasant sessions 
when the removal of massive dressings soaked wdth fetid pus resulted in 
almost xmbearable pain and frequently caused a considerable loss of 
blood to an already debilitated patient. 

Step by step, surgeons have been persuaded to adopt methods which 
will make thq, dressings of such surfaces less frequent and less painful. 
The.Sqhede blood-clot operation for osteomyelitis was perhaps the first 
step in this direction. Then came Halsted’s use of gutta-percha tissue 
to prevent the sticking of a wound to the dressings. Later came the 
direct application of elastic adhesive to an ulcerated surface with infre- 
quent dressings, advised by Wright,*^^ and others. Still later we come to 
the docti’ine of Orr°'^ of the treatment of osteomyelitis and other wounds 
by drauiage and rest. In his fii’st book on the snbject we find the fol- 
lowing statement, “If dressings are done at intervals of several weeks 
instead of daily, it is quite possible for the surgeon to give the necessary 
time to see that his oiiginal ideas in regard to the position of the limb, 
splints, apparatus, etc., are strictly carried out and to have the dressings 
done under his own eyes so that proper rules of technique and aftercare 
are strictly observed.” I quote this author further in saying: 

“The different effect on the wound itself is showm by the fact that 
upon examining the wound for the fii’st time two or three weeks following 
operation, there is found to be usually less discharge than is found at 
each dressing when they are changed frequently. This seems to explain 
why the absorption is less also wdxen the infrequent dressing method is 
employed. ’ ’ 

And further, “Among the advantages which should be emphasized for 
the treatment of these conditions by drainage and rest alone, none is more 
important than the relief afforded the patient.” 

Again I quote Orr as saying, in 1930, in Detroit, “Do mot disturb 
the wound or the part except for definite complications. ’ ’ 

Treuta’s“® success in treating compound fractures and other war in- 
juries in plaster casts left on for long periods is but another link in the 
chain of evidence that a closed method with vei’y infrequent dressings 
is of definite value. 

One may easily see from the trend of all these opinions that the teach- 
ing of modern surgical thought is away from frequent dressings espe- 
cially of the porous type, and towmrd infrequent ones of a type relatively 
impervious in the inward direction, which cause less pain. Perhaps the 
greatest danger in the new era is that the sui’geon, in his knowledge that 
less frequent dressings are advantageous, may overlook complications 
until grave symptoms have developed. In my own expei’ience, however, 
this latter occurrence has been very rare. 

In an article in 1930,®^ in speaking of the advantages of closed methods 
of drainage over the open methods for treatment of acute pleural em- 
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pyema, I wrote: “It (the closed method) seals the pleural cavity and 
does away with the inconvenience of frequent dressings ;’&nd the danger 
of secondary pleural contamination; . . . and it eliminate the‘ develop- 
ment of chronic empyema from acute eases. ...” 

It is an arresting thought that the great development .afforded the 
surgical field in the realm of asepsis in operations by the use of rubber 
gloves, first by Bloodgood and Halsted at Johns Hopkins, in simple 
terms eonsisted of jacketing the operator’s hands so as to keep con- 
tamination from the freshly damaged tissues. Is it not as important, 
or even more so, to jacket a wounded hand or other part of the body 
from the many sources' of contamination to which it would otherwise 
be exposed? Was not Lister’s main idea that no extraneous organisms he 
introduced into a wound during surgical proceedings? Our very first 
patient treated in this manner was a child whose injured hand was 
encased and sealed safely in a large rubber glove. All later forms of 
jackets involve the same fundamental principles but add the convenience 
of transparency. In all, the protection afforded the part is basic. 

The present jackets we employ all make frequent dressing unneces- 
sary and even undesirable and likewise make the development of unseen 
complications, such as the deep abscesses which may arise imder a surface 
tanned with tannic acid, very rare by keeping the wound surface under 
clear vision, soft and palpable at all times. 

Resume of Work on Capillary Blocking . — From records of experiments 
my work along this line dates back to 1920. In an article in 1923, this 
•Statement is made, “I first considered employing light local pressure 
interrupted by periods of relaxation as a means of exerting a ‘tourni- 
quet’ action on the capillaries, but the technical difficulties of applying 
inflatable rubber jackets or of immersing insulated patients in heavy 
solutions have made other methods appear more valuable clinically.” 
Many years after this I found out that in 1834:, Junod had applied an 
inflatable boot of glass and copper with a broad rubber ring at the upper 
edge to shut off air. His purpose in using them, although not clear, was 
not for treating wounds. 

The development of light transparent jackets removed the difficulties 
which at first we thought might be insurmountable and which forced us 
lo use vasoconstrictor drugs alone to accomplish the desired constriction 
of the vessels. 

From the work described in the article mentioned previou.sly (1923)'- 
and in subsequent published work carried out in France, we have shown 
'‘"clearly the influence of capillary constriction in preventing absorption 
of toxins from large burns or otherwise traumatized surfaces. The later 
work of Blalock on shock, proving that the escape of plasma from the 
capillaries and other small vessels into the traumatized tissues is’iof 
great importance in producing the symptoms in burns' and extensive 
Wounds, serves only to make more significant tlie use of the jackets -which, 
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while protecting the surface, allow an even and easily regulated increase 
of pressure on the capillaries with or without the addition of vasocon- 
strictor drugs within them. 

The difficulties and excessive cost of applying epinephrine in effective 
concentrations to large wounds due to evaporation and oxidation have 
been a stimulus to the development of the transparent jackets. The lat- 
ter, in preventing oxidation and drying, makes epinephrine more effica- 
cious in preventing exudation of plasma and absorption from the burned 
surface, the effects of both of which often prove fatal in large burns. 

Another line of evidence that vasoconstriction accomplished by pres- 
sure or chemical action is advantageous is to be found in the effect of 
a pressure bandage such as elastic adhesive when applied to a Avound. 
In a recent article®® I have shown that this bandage usually rapidlj^ 
reduces the number of microorganisms until sterility is reached. 

I have shown still further in a second article®® (with the help of 
Doctors Schrek and Avery) that an ulcer becomes sterile much more 
rapidly Avhen covered with elastic adhesive directly without gauze than 
does a similar ulcer on the leg treated by boric acid solution and heat 
in the form of moist compresses. In this same report I point out that 
Halsted, in 1913, called attention to the advantages of maintaining mois- 
ture of the wound edges during healing in these words, “A moist scab, 
so-called, is better than a dry one. The sui’geon has many opportunities 
to convince himself of this. ... On covering the entiz’e surface of the 
granulating Avound Avith gutta-percha tissue the pain Avill be relieved 
and the inflammation subside.” 

‘ ‘ The dry scab imprisons secretion Avhich in turn gives rise to tension 
and the tension impaii's the vitality of tissues under and at the border 
of the dry scab to an extent sufficient to place them at a disadvantage 
Avith the microorganisms and to compel absorption of the toxins.” 

Another action of a dressing such as elastic adhesive AA’hich provides 
moist conditions Avas not specifically mentioned by Halsted. This is that 
by protecting the surface from recontamination or reinfection by outside 
organisms, the blood can locally build up at the Avound antibodies defi- 
nitely specific for the particular organisms present at first — in other 
AA'ords, the “iJansenient specifique” of the French. This is an aid to 
rapid sterilization and thus to rapid healing. 

One disadvantage of a dres.sing A\-hich fails to maintain moist condi- 
tions on the Avound surface is that drying puts the leucocytes out of com- 
mission and must also destiny antibodies. This is emphasized by Wright 
in a recent article. 

So clear-cut and striking have been the results of elastic adhesive on 
old ulcers that Ave may say that antiseptics of any sort ajipear to be 
unnece-ssaiy and undesirable on them. This in simpler terms means that 
in the future Avound treatment, except in the acute phase, Avill de])end 
largely ou physical rather than on chemical adjuncts or aids. In the 
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and durable. Wliile having a gi’ound-glass surface, it is very trans- 
parent. Wounds are plainly visible when the jacket is held in contact 
with them; in fact, millimeters may easily be read on a celluloid rule 
through two layers of it. No acids, allcalies, or antiseptics used in sur- 
gery affect these jackets. They may be washed clean and sterilized by 
boiling, although soaking in bichloride of mercury 1:3000 for twenty 
minutes, followed by rinsing with saline solution is advised as a routine 
to preserve luster. 

Only light oil, like sewing machine oils, will cause the jackets to de- 
teriorate. 

Semirigid Transparent Jackets for Extremities. — For purposes of ap- 
plying constant or intermittent pressure to skin grafted surfaces on the 
upper and lower extremities, a .slightly different type of apparatus has 
been developed. Transparent cylindrical tubing of cellulose acetate ap- 
proximately Yxg inch in thickness and of various diameters, with one 
end closed by a flat or rounded head of the same material, has been 
made up into jackets for us by seveival different companies,*' These 
tubes are light, durable, resistant to all antiseptics and to any tempera- 
ture which is compatible with tissue viability. They will withstand far 
greater pressures than those ever emi)loyed for skin gi’afts. Plastic or 
metal tube connections may be seated in their walls by using the familiar 
arrangement of parts employed in seating a bicycle valve connection to a 
tube. 

These tube jackets may be hermetically sealed to an extremity at a 
point above a wound by the type of seal shown in Fig. 6. In this a 
rubber cuff like that of a rubber glove, or larger, has its upper end 
slipped over the upper or corrugated end of the tube. The lower or 
thin end is then slipped over the extremity ])y holding it open until it 
seats gently at the desired level. Surgical lubricant is placed on the 
skin under the rubber cuff and a doughnut of rubber or gauze is in- 
serted under the rigid end of the jacket. Three or four vertical strips 
of adhesive are placed from the skin to the jacket and a snug gauze 
bandage is applied over all. As pressure is raised within the chamber, 
a proportional amount will be exerted to press the seal against the arm, 
thus preventing leakage. 

Application of Pressure to Skin Grafts. — When a low pressure is ap- 
plied within the jackets, exudation is greatly reduced. In the case of 
noninfected skin grafts to which a constant pressure between 30, and 
45 cm. of water Avas applied Avithin the jackets, a total of only a feAV 
drops of sanguineous exudate Avas seen to be pressed out at the edge 
of the graft from the time of operation until healing had occured. I am 
lead by such findings to agree Avith Orr Avho, in speaking of infrequent 
dressings by his Avell-knoAvn method, says, “. . . . there is found to be 
usually less discharge (at long intervals) than is found at each dressing 


•Hygienic Tube and Container Co., New York, N. Y. • American Hospital Supply 
Corp., Chicago, III. ; Monsanto Chemical Co., Plastics Division, Springfield, Mass. 
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when they are- changed frequently.” Certainly the exudation is almost 
as little under- optimum pressure conditions within the jacket as it would 
he in two'clean wound surfaces held by stitches in proper appositional 
lension, if I may coin a term. The effect of this optimum pressure on 
the complete take and healing of skin grafts is beautiful to watch 
through the jackets. 

Since we have found it easy by its use to maintain any degree of 
pressure on the small vessels under a skin graft or to alternate positive 
and negative pressures as desired, we have named this form of thin 
transparent semirigid jacket Thervator or Therapeutic vascular regula- 
tor. (See Figs. 3, 4, and 6.) 

Application of Thin Transparent Jackets (Fig. 7). — Bj' observing a 
few rules, the matter of applying jackets may be made very easy. If 
the jacket is to be used simply as a protective cover for a wet-soak dress- 
ing, which in itself is a great convenience, it is simplj^ sterilized in bi- 
chloride 1 :3000, slipped over' the entire part and the drawstring tied 
snugly but not tightly. Irrigations are then made through the openings. 
Wlien it is to be used directly in contact with the wound (method of 
choice), the skin is shaved and the wound cleansed or otherwise debi’ided. 
Skin and jacket are sterilized. Surgical lubricant is applied in a band 
two inches wide around the circumference slightly proximal to the point 
of contact with the upper edge of the jacket. Tlie drawstring is tied. 
If intermittent irrigations are to be carried out, two small long rubber 
bands like those used around letters are slipped over the jacket and 
allowed to make slight pressure over the jacket and leg. These are 
spaced about one inch apart and the same distance below the draw- 
string. A few strips of one-inch adhesive running vertically from skin 
to jacket anteriorly, posteriori}’-, and laterally will prevent slipping. 
The circular rubber bands may be removed between irrigations. 

If the pressui-e is to be applied constantly or continuous irrigations 
done, the jacket is similarly applied with tlie strips of adhesive but 
small bands % inch wide of thin Penrose drain material are fitted 
snugly over the jacket witli light pressure, one inch and two inches, 
respectively, below the drawstring. Jelly lubricant or heavier zinc oxide 
ointment are placed under tlie edge of tlie jacket at the level of pressure 
by the rubber bands. Any excess matei-ial in the circumference of the 
jacket is folded on itself and the adhesive bands arc stuck on as before 
to prevent them from slipping downward. A fii’m but not tight circular 
gauze bandage is applied over all. In our experience this type of seal 
has been completely satisfactory in preventing leakage. 'When removed, 
no pressure ring has resulted from the gentle pre.ssure of the rubber 
hand. Nevertheless, the position of the bands should be changed from 
time to time. 

The other typo of seal by infolding a ruhlier cuff is also very simple 
and will hold air indefinitely. It has been described fully under the 
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and durable. While having a ground-glass surface, it is very trans- 
parent. Wounds are plainly visible when the jacket is held in contac 
with them; in fact, millimeters may easily be read on a celluloid rue 
through two layers of it. No acids, alkalies, or antiseptics used in sur- 
o-erv affect these jackets. They may be washed clean and sterilized b.\ 
filing, although soaking in bichloride of mercury 1:3000 for twenty 
minutes, followed by rinsing with saline solution is advised as a routine 

to preserve luster. 

Only light oil, like sewing machine oils, will cause the jackets to de- 


teriorate. 

Semirigid Transparent Jackets for Extremities.— Fov purposes of ap- 
plymg constant or intermittent pre.ssure to skin grafted surfaces on the 
upper and lower extremities, a slightlj’' different type of apparatus has 
been developed. Transparent cylindrical tubing of cellulose acetate ap- 
proximately Vie inch in thickness and of various diameters, with one 
end closed by a flat or rounded head of the same material, has been 
made up into jackets for us by several different companies.® These 
tubes are light, durable, resistant to all antiseptics and to any tempera- 
ture which is compatible with tissue viability. They will withstand far 
greater pres.sures than those ever employed for skin grafts. Plastic or 
metal tube connections may he seated in their walls by using the familiar 
arrangement of parts employed in seating a bicycle valve connection.to a 
tube. 

These tube jackets may be hermetically sealed to an extremity at a 
point above a wound by the type of seal shown in Fig. 6. In this a 
rubber cuft' like that of a rubber glove, or larger, has its upper end 
slipped over the upper or corrugated end of the tube. The lower or 
thin end is then slipped over the extremity by holding it open until it 
seats gently at the desired level. Surgical lubricant is placed on the 
skin under the rubber cuff and a doughnut of rubber or gauze is in- 
serted under the rigid end of the jacket. Three or four vertical strips 
of adhesive are placed from the skin to the jacket and a snug gauze 
bandage is applied over all. As pressure is raised within the chamber, 
a proportional amount will be exerted to press the seal against the arm, 
thus preventing leakage. 

Application of Pressure to Skin Grafts. — ^When a low pressure is ap- 
plied within the jackets, exudation is greatly reduced. In the case of 
noninfected skin grafts to which a constant pressure between 30, and 
•±5 cm. of water was applied within the jackets, a total of only a few 
drops of sanguineous exudate was seen to be pressed out at the edge 
of the graft from the time of operation until healing had occui’ed. I em 
lead by such findings to agi’ee with Orr who, in speaking of infrequent 
dressings by his well-known method, says, “. . . . there is found to be 
usually less discharge (at long intervals) than is found at each dressing 
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tanned membrane. Many pockets of pus were found under the crust, therefore 
the greater part of it had to be removed. On healing after pinch grafting in several 
stages, the condition nas as seen in jFigs. 3, A and B, Dec. 14, 1933, with the 
elbow joints, wrist joints, palms, and fingers all drawn up in extreme flexion con- 
traction. Several plastic operations were required to correct all of these contractures. 

At operation, Dee. 16, 1933, the contracted cicatrix of the left elbow was excised 
and a full-thickness skin graft substituted. 

Jan. 16, 1934, the cicatiix of the right elbow which produced flexion was lengthened 
and the contracture relieved by a “staggered Z” plastic operation. 

Oct. 15, 1935, the contracture of the left wrist w'as relieved by dissection and the 
application of a thick split graft from the thigh. 

Oct. 21, 1935, the contiactuie of the right w'rist was treated by excision and ap- 
plication of a thick split graft from the left thigh. 

Since this report deals mth the application of pressuie to grafts by placing the 
extremity in jackets, the palmar and finger contractures will be reported in greater 
detail. 


GAUZE BANDAGE OVER ALL 
’ 2'’ADHESIVE STRIPS (3) 

/ RUBBER JACKET CUFF 

■ GAUZE DOUGHNUT 

nxSURGICAL LUBRICANT JElLY 

SEAL . RIGID JACKET 



ETir. 6. — Semiiliagi aminatlo drawing- showing anangement of hcrinetic seal for 
semirigid transparent Jacket used over skin grafts. For complete description see 
text. 


At operation, Dec. 5, 1935, the scar of the right palm which bound down tlie 
fingers in fle.xion was removed by mass di.sseetion. A pattern was made after all 
fingers had been fully separated and extended. The pattern was divided into two 
parts and two corre.sponding full thickness grafts were removed from separate ab- 
dominal areas, the latter having the skin edges undermined and closed. The two 
grafts were sewed together in the shape of the pattern and were sutured with a 
eoutinuous suture of silkworm gut at the edges. .V Uermetieally sealed pressure 
jacket consisting of an ordinary No. 8 surgical rubher glove w.is slipjasl over the 
hand (see Fig. 1 D) and a se.il made at the wrist by applying heavy zinc oxide 
and wrapping a baud of rubher, consisting of a small rubber Penrose dram split 
m half (lengthwise), around the wrist over the glove cuff with just enough pressure 
to maintain contact of the etilT outside of the zinc ovule. A siiiall glass tube was 
tied into one of the lingers of the glove and the glove mlluted lo a pressure of 20 
cm. of water at wlueli point it was maintained by water bottles. The pressure wa.s 
maintained for fifteen days. Tlie graft took, almost in its entirety. A few stu.all 
areas at the edges sloughed but these rapidly heiled in The webliing of the hand 
and palm appe.ired to ln> relieved 

dan. 2. 1933, by a ciieniiiscribing nui'ieii the dense si.ir tis'iie of the ; aim, 
tliuiiib, auil lingers w.is removtd .ind the eontr-iction rebevcil The denud\4 aria 
was covered by full thichuiss gritts cut in a luaiimr smulir to that i"iplyy,,j y-j 
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the other hand. A glove was employed for positive pressure like that used on the 
other hand. Except for a small area on the thumb, the graft took. The palmar 
surface of the hand was covered and the Angers well-separated by the graft. 

Eeb. 11, 1936, two staggered Z plastic operations were employed to lengthen tlie 
scar bands holding the right palm and wrist respectively. 

April 3, 1936, the flexion deformitj' of the left wrist was relieved by dividing 
the scar and swinging a flap from the dorsum of the wrist anteriorly. A few 
small deep grafts sufficed to complete the closure of the area from which the flap 
had been swung. The right palm was dissected free of scar which had remained 
after previous procedures and a small full-thickness graft cut from the thigh was 
transplanted to it. 

On June 2, 1939, a note was made when the patient returned for observation 
that there were moderate contractures of the left fourth and fifth fingers and a 
slight residual contracture of the left wrist. All other regions, at this time, had 
responded nicely to grafting, and the patient had excellent function of her hands, 
wrists, and elbows. 

At operation Nov. 4, 1939, the left palm was opened and the contracture of the 
fourth and fifth fingers relieved by excision of the dense scar from them. A full- 
thickness graft was patterned to fit the defect and dissected from the upper ab- 
domen. It was sutured into the palmar raw area with dermal silk^vorm. The hand 
was placed in a transparent cylinder of cellulose acetate \vith a rubber glove cuff 
above the elbow in order to hold constant pressure on the arm while keeping it free 
of all other dressings (Fig. 3 C). The air pressure was maintained at 20 cm. of 
water witliin the chamber for four days (Fig, 3D). The graft was entirely viable 
at the end of this time. A dressing of lambskin with wool attached was applied 
over dry gauze. Tliis was continued during the next three weeks. 

The graft was a “take" in its entirety. The final photograph shows the condi- 
tion of the upper extremities as compared with their condition before plastic work 
(Fig. 3E). 


CASii 2.— -M. K., a white boy, aged 14 years, was burned six days before admission, 
Nov. 30, 1933, when a can of burning gasoline was kicked over and set the clothes 
on his right leg on fire. Examination on admission revealed a complete loss of 
skin from the perineal level of the right thigh to the lower ankle region (Fig. 2B). 
Dirty necrotic skin and white necrotic subcutaneous tissue comprised the burned 


area and much foul purulent exudate was present over its surface. Physical exam- 
ination, except for enlarged cryptic tonsils, was essentially negative. 

Treatment and Course From Nov. SO to Deo. 11, 1555.— Before being admitted to 
this service the patient was treated by immersion, two to four hours, morning and 
afternoon, in warm saline solution in a bathtub, alternating mth exposure of the 
wound to air in a lighted cradle. During this time his temperature was septic in 
type after the first four days, reaching 102° F. daily. Necrotic skin was debrided 
from the leg on Dee. 7. On Dec. 11, a sterile rubber tube was slipped over the 
entire wound of the leg and pinched off hermeticaUy below the foot and likemse 
sealed above the wound on the thigh (see Fig. 2d). This appeared to give much 
relief to the patient from local pain. The temperature became only slightly higher 
each day, due probably to insulation, but the white blood cell count diminished 
The wound exudate which collected inside the jacket gradually diminished in amount 
and the, wound, which could be observed through a threaded cap, grew progressively 
cleaner. Oxygen was used under slight pressure to inflate the jacket By Jan 2 
.1936, the exudate was less in quantity (only about 300 c.c. daily) and the specifi^i:’ 
gravity was less. The jacket was temporarily removed and a thick split-skin graft 
60 square inches (12 by 5) cut with the Blair knife and chamber, was sutured 
;,V^che entire popbteal space and lateral and medial surfaces of the knee The 
■ leket was then readjusted and air pressure of about 42 cm. of water gauged by 
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water bottles, was applied to inflate the jacket. The exudate first increased tO'llOO 
c.c, after the operation, but rapidly decreased thereafter to between 150 and 200 
C.C. daily. The graft became firmly united over all of its bed except for small areas 
near the patella (Mg. 2C). The jacket was removed after fourteen days and the 
remainder of the leg grafted with many .small deep or pinch grafts in several stages. 
Although the patient was emaciated, his general condition was improved by fre- 
quent blood transfusions. His leg was entirely healed on discharge, April 14. He 
was subsequently followed as an ambulatory patient in the outpatient department 
after discharge. 

A. 



B. 

Fig. 7. — .1, Treatment of granulating wounds of both thighs and botli ieg.s within 
transparent Jacket.s. Note vents at top of Jackets witJi tube connection.^ in place on 
right and vent at heel for drainage. Jacket on left leg is used to cover dres.sing and 
provide moist compress. That on right Is used with hermetic seal for direct irrig.i- 
Uon without any other dressing. Note .transparency. B, Tran.'Parcnt sleeve Jai ket 
for leg and thigh with foot e.\clnded. Note vent-s and .seals .abo%e .ind below. (I’hoto.s 
by Tommy S. Gibson.) 


C.tSE 3. — D. M. B. a 12-) ear-old girl, had her right clieck and right liand burned 
at 9 moutlis of age uhon she fell into an open grate. The healing M.as slow and the 
cicatrices in both arca.s caused contraction. On examination an otherwise e.--toa- 
tially normal child presented a contractnie of the entire ligiit check which caused an 
ectropion of the right lower eyelid and a turning up of tiie rigiit upper lip. The 
rigiit fifth finger w:is bound by a scar web on the palmar side in right-angled tlcrA". 
the tip of tlie finger nearly touching the palm. 
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Treatment . — The scar on the cheek was excised Nov. 29, 1941, and a thick split 
graft substituted. ' A separate operation was contemplated for the relief of the con- 
traction. The scar bridle was excised from the right fifth finger under gus-o.xygen- 
ether anesthesia on Dec. 5, 1941, and a full thickne.^s graft from the abdomen was 
sutured into the raw surface on the finger. A small aluminum dorsal extension 
splint was applied to the finger. The entire forearm and hand were placed in a 
transparent positive pressuie chamber of cellulose acetate sealed to the forearm by 
a glove cuff near the elbow. A slow-speed air pump was employed to maintain a 
constant pressure of 36 cm. of water by gauge. (Sec Fig. 4.) 

It is interesting and revealing to note that under direct vision through the jacket 
the graft, except for two small white areas, was all pink at the end of appro.xi- 
inately eight hours. These two areas were also pink the next morning (about four- 
teen hours later). The jacket was comfortable, permitted free turning and move- 
ment within it, and remained sealed tliroughout. Good function re.sulted. 

Case 4. — G. E. L., Jr., a 24-year-old junior medical .student, entered Vanderbilt 
Hospital on July 5, 1939, for the opeiative eonection of a defoimity of his left 
liand. This followed a burn at tiie age of 6 when he fell with his hand extended 
on a hot stove. He was treated with vaseline gauze at the time and no splint 
was applied. A flexion contracture resulted. At the time of examination tliere were 
hard cicatrices at the bases of the second, third, and fourth fingf'rs, as well as! 
on their palmar surfaces. The scars caused marked flexion of the index finger,] 
the tip almost touching the palm, and moderate flexion of the third and fourth' 
fingers. Although there was considerable atrophy of the small muscles of the 
fingers, the flexor tendons and sheaths did not appear to be damaged. The distal 
phalanges could be flexed. E.xcept for a limitation of fle.xion of the right knee, 
from an old osteomyelitis, the phy.sieal was otherwi.se negative. 

Treatment. — At operation, July 6, 1939, almost all the dense scar was removed 
from the second and third fingers and palm by sharp dissection under novocain. 
The fingers were then rather forcibly extended without material damage to tendon 
sheaths or arteries. The raw areas were then traced and whole-thickness skin grafts 
were cut from the right upper arm. Tlie edges of the donor wounds w'ere under- 
mined and sutured. The grafts were sutured at the edges and a few stitches used 
also to hold them in contact with their bases on the fingers. A posterior extension 
splint of light aluminum was applied with adhesive to the fingers and hand. 

A positive pressure chamber of transparent cellulose acetate was slipped over the 
hand and forearm. Emplojlng a rubber glove cuff, a hermetic seal was formed 
near the elbow. By means of a water bottle gauge, air pressure at 42 cm. of water 
was kept on the skin of the torearm and graft. This was maintained for ninety-six 
hours, at which time the graft was entirely viable. The patient then had a lamb’s 
wool pressure dressing applied to the graft. The skin of the grafted areas subse- 
quently took nicely and the patient regained excellent function of his finger. On 
^ the index finger a small trophis ulcer formed near the nail. This was excised and 
grafted with two small deep grafts. Healing was prompt and has been stable for 
four years. 

Case 5.— E. N., a white girl of 4 years, gave a history on admission of an elec- 
trical bum to her right hand received two weeks before. This was caused when, 
following a windstorm, she grasped an electric high tension wire which had fallen 
in her schoolyard, burning the palmar surfaces of the second, third, fourth, and 
fifth fingers of the right hand. Granulating wounds were present in the areas 
described as follows: A large wound was found involving most of the palm of the 
hand and extending on through the palmar surfaces of all the fingers and the web 
between the right first and second fingers. With hot soaks of saline solution, 
followed m a few days by Dakin’s solution irrigations, the wounds healed except for 
small granulating areas on the palmar surfaces of the second and third fingers. Two 
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montlis later the patient was readmitted on Nov. 7 with marked flexion contractures 
of the second, third, fourth, and fifth fingers, most marked at the proximal inter- 
phalangeal joints. All except the latter w'ere drawn do^vn to a right angle. The 
latter was held in flexion to within 15 to 20 degrees of complete extension. 

At operation, Nov. 11, 1938, the scars from the four fingers of the right hand 
were excised from their palmar surfaces. Four whole-thickness grafts were cut by 
pattern from the anterolateral surface of the right upper thigh. The edges of the 
wounds at the donor sites were undermined and easily closed with mattress sutures. 
The grafts were fitted and sutured into the wounds of the fingers. The tendon 
sheaths were left intact. A small thin aluminum splint shaped to the individual 
fingers was strapped to the dorsal surfaces of the fingers and to the hand with 
sterile adhesive to hold the fingers extended. (See Fig. 5.) Without any further 
dressing the whole hand and forearm were placed in a positive pressure cylinder of 
cellulose acetate with a cylindrical glove cuff between the upper forearm and the 
jacket to make it airtight. A pressure of 25 to 30 mm. of water, regulated by 
water bottles (see F*ig. 5), was kept constantly applied. 

The following notes are taken directly from the hospital record: "Under direct 
vision the take of the gz’afts is evidenced by a progressive change from white to 
pink observed as follows: The fifth finger graft was definitely pink five and a half 
hours after operation. A portion of the graft of the third finger was pink ten 
and a half hours after operation. The grafts were not observed during the night 
after 11 p.ji., but by the next morning (twenty-one hours after operation) the grafts 
of the second and fourth fingers had become pink for the most part and twenty-five 
hours after operation they were pink throughout.” 

In three days’ time the grafts were definitely viable as evidenced by their livid 
pink color. No blistering was present. A little boric acid ointment was applied 
and lambskin with the wool attached was cut to shape and applied with slight pres- 
sure over gauze to the grafts. The splint was left on and bandaged in. The grafts 
all took nicely. (See Fig. 5A.) In twenty days the patient could fully extend and 
flex the fingers. The patient’s hand was examined several weeks after grafting and 
function of the fingers was found to be normal. 

The rubber glove-cuff seal which was employed held the pressure with insignificant 
leakage. The 30 cm. head of water in the upper bottle only needed restoring at 
twelve-hour intervals. Ordinary lubricant jelly such as is commonly employed in 
hospital wards was applied to the upper forearm before application of the jacket to 
improve the seal. 

The hand and forearm were comfortable at all times, and the latter, after many 
days, showed no pressure ring at the point of contact of the airtight glove-cuff seal. 

CONCLUSIONS 

Evidence presented appears to warrant the following conclusions : 

1. Extensive burns in addition to causing early primary shock also 
inajf produce early circulatory ciianges and physical and chemical al- 
terations in the blood from plasma loss and surface ab.sorption. 

2. The systemic and local treatment in burns .should, therefore, be 
considered an emergency of the first order to be carried out as soon 
as the patient’s condition permits. 

3. The patient’s general condition should be treated by appropriate 
measures in each stage following the principles and indications outline<L 

4. In the treatment of liis wound, avoidance of contamination and 
Jircvcntion of jila-sma los.s and of surface absorption are of paramount' 
importance. 
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5. In accomplishing these aims from the start, strict asepsis, an ef- 
ficient cover infrequently changed, and a certain amount of mechanical 
pressure or pressor drug action on the part are of aid. 

6. The transparent wound jackets described are of definite use in 
carrying out these aims. 

7. They are of definite value in preparing the surface for early graft- 
ing and for applying regulated pressure to grafts and the tissues under- 
lying them. 
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EARLY TREATMENT OF BURNS 

A. 'W. Parjieh, Toroxto, Oax. 

B urns, either alone or in combination with other injuries, are a 
frequent cause of casualties, both for civilians and members of the 
Armed Forces, during the present war. As most individuals thus in- 
jured live, mortality rates do not give a true picture of the economic 
loss. The price of prolonged hospitalization, suffering, disability, dis- 
figurement, and mental upset is enormous. i\Iembers of the medical pro- 
fession now in the az’med services, who in ordinaiy circumstances would 
have referred serious cases to those particularly interested in this sub- 
ject, now must undertake their management alone. This problem would 
not have been difficult if a bum were an entitj’’ like many other con- 
ditions. On the contrary, it requires knowledge of the treatment of a 
peculiar tj-pe of large wound. It is made doubh’- difficult by being a 
wound which is extremely painful, usually has copious exudate, is ac- 
companied by much edema in adjacent tissues, is easily contaminated, 
and which cannot be closed immediately unless small. If treated kindly, 
it Avill close itself quickly by the natural healing processes, when the 
injmy has been superficial. If deep, delayed closure takes place by 
healing from the sides of an ulcer with contracture and sear epithelium, 
or by skin grafting. The early treatment has many controversial aspects 
about which there is no general agreement. 

The Problem . — It is not the purpose of this conununication to discuss 
the relative merits of hmumerable agents and methods used in local 
treatment. One method known to be good will be discussed and de- 
scribed. This decision was made because there is need to urge one form 
of local treatment which is .so simple that it can be understood and put 
into reasonably good practice by those who, having never treated a se- 
vere burn previously, are now faced with the possibility at heme, and 
the probability in battle areas, of having to care for many such casual- 
ties. The members of the profession who treated large numbers of 
bmms in peacetime were few. Suddenly it has become necessary that 
many be prepared to do so. Tlie multitude of materials, and the methods 
for their application, which have been advised (and to which there is 
constant addition), has served to confuse the uninitiated who are to be 
the all-important vehicles for carrying early treatment to the patient. 
This is particularly so in the Aimied Services. Those who have special 
kuovdedge and facilities should undoubtedly continue mth investiga- 
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tiou of the burn problem in all its aspects. One part of this is the finding 
of better materials and methods for local therapy. 

The subject of burn treatment may be divided into that designed for 
prevention and that designed for cure. That “prevention is better than 
cure,” is most true when it is applied to burns. Much remains to be 
done on this aspect of treatment Avhieh is not within the scope of this 
communication. Therapy designed for cure is divided into early, inter- 
mediate, and late. The earlj’’ treatment may be said to have ended Avhen 
the first week has passed. This time is chosen because then the initial 
phases of primaiy and secondary shock have elapsed. The liver and 
kidneys are beginning to show evidences of recovery from the toxic 
state.^ The average time of death in our eases in recent yeais has been 
about five days (excluding deaths later than ten days after the acci- 
dent).- This article Avill discuss early treatment under the heading 
of local and general thearpj’’. It is not intended that anything original 
be introduced. The material presented represents opinions formed 
as the result of experience with many burns in children and adults in 
civilian and service practice. 

Topical Application . — The question of local application, being the 
most controversial, is discussed fiist. In choosing a material for service 
■use, simplicity must rule. It is better if it is the same for first aid and 
definitive therapy. Whatever is chosen should be available in large 
supply, easily packaged for continued sterility and handiness in use, 
and capable of withstanding wide vaiiations in tempei'ature without 
change in composition or texture on return to ordinary opei-ating con- 
ditions. Its use should be easy for noiimedical personnel and untrained 
medical personnel. It should not be harmful to already damaged tissue 
cells. The latter is one of tlie controversial points. Except in a gross 
manner, it is difficult to know what materials are injurious when ap- 
plied directly to the exposed epithelial cell elements remaining in the 
dermis. The healing processes are undoubtedly affected by the local 
application, but controls are diffieiilt to arrange, and the assessment of 
results to the satisfaction of everyone is practically impossible. The 
presence of infection, maceration, and chemical irritation or necr’osis 
are the most ob%dous causes of damage to epithelial cells during the 
course of treatment. They are likely of greatest importance in the 
order named. The combination with the material used for local ap- 
plication of bactericidals or bacteriostatics would appear to be a sound 
principle as long as these substances do no direct damage to the remain- 
ing dermal epithelial cells, or the eoirrse of repair. The latter includes 
the separation and removal of dead tissue, and the recovering process. 
The details of how this takes place, and what retards or expedites ‘it, 
are so little understood that it is useless to wait for decisions on con- 
troversial points to determine what should be urged presently for local 
application. Time will bring the answeis to many questions, but that 
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does not help those whose problems are urgent today. This pertains par- 
ticularly to those in the Armed Services unskilled in the management of 
burns. They must be given simple directives to the query, “What is the 
best method of handling the burned area?” That which constitutes the 
“best” must at most represent an opinion with which many may not 
concur. Thus a “good” method as viewed by present-day standards, 
and one which uses a material for local application which satisfies 
reasonably well the desirable features mentioned above, is a cream, 
jelly, or ointment occlusive pressure dressiiici method such as described 
by Koch,^ Aelnnan and Wilson,* and others. 

Consideration of a Cream, Jelly, or Ointment. — The perfect material 
for local application has yet to be found. There are so manj’- qualities 
that are expected of it that the likelihood of combining them in one 
matenal is remote. The search has received most decided impetus since 
the commencement of the war. The comparison of materials is difficult 
owing to the varied depths of burns, unlmown factors affecting healing, 
the myriad permutations and combinations of differences in age, sex, 
race, nutrition, hormonal activity, etc., which make one individual dif- 
ferent from another. Many substances have had extravagant claims 
made on their behalf, such as vitamins and hormones in mixtures. There 
is lacking anything approaching conclusive evidence of their value. 
The “kindliness” with which some donor areas heal after removal 
of “calibrated” skin grafts, when compared to other parts of the same 
area treated differently, is fair pi’oof of the undesirable qualities of 
some forms of surface application. 

The advantages of an ointment, cream, or jelly are many. Those 
of particular importance are listed. 

1. It is easy to apply by medical and nonmedical personnel. 

2. It needs no elaborate paraphernalia in its employment. 

3. It can be packaged in a sterile fashion in suitable containers. 

4. It can be combined with gauze mesh in the original packaging. 
This eliminates one maneuver in the primary dressing. 

5. Depending on the medicaments in it, it can be made available in 
large supply. 

6. Ointments can be made, which after wide variations in tempera- 
ture, return to the original composition and texture.'^ 

7. It can be applied quickly — time does not have to be alloAved for 
drying as in the ease of escharotics and plastic materials. 

8. A repeat applieation is not necessary. The first-aid treatment can, 
if circumstances- demand, become the definitive treatment. 

9. Nursing care necessary is at a minimum. 

AU of these points are most advantageous in service practice. Indeed, 
they are in certain situations “all important.” 

Ointments vary' much and that which is an advantage in one is a 
disadvantage in another. A water miscible base would appear to have 
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some advantages, if the material for local application were to be changed 
to another whoso action was disturbed by the presence of oil. If the 
original material were continued to the skin grafting stage it would be 
necessary to switch from the oil containing ointment. However, this is 
a minor matter as the patient is by that time probably in a hospital 
where such changes are not difficult. Obviously, there is much to be 
learned concerning the bases from which ointments are made and their 
effects on the repair processes. That infection and maceration are harm- 
ful has already been stated. Skin sui'faee's may have epithelial cells 
injured by the steeping which takes place when a dressing is used which 
prevents the escape of moisture. This is prone to take place under 
vaseline, but less so if it is combined with other medicaments. Thus, 
borated vaseline seems less macerating. Water miscible creams and 
jellies ai'e less likely to cause it. 

Contamination and Infection . — The problem of infection is best man- 
aged by prevention of initial contamination rather than by bringing it 
under control later. This prevention may be unpossible due to circum- 
stances, such as the nature of the injury, and the time between the ac- 
cident and satisfactory therapy. Infection means the invasion of the 
tissues of the body by living pathogenic oi’ganisms in such a way as to 
favor their gro-wth and permit their toxins to injure. Thus, there is 
often contamination without the condition progressing to an infection 
of any significance, despite the fact that this large open wound has 
some partially cooked tissue as its base, or later has granulation tissue. 
Infection in our experience has not been a great producer of morbidity 
or mortality. That contamination can be completely removed or infec- 
tion can be controlled by surface applications of medicament is con- 
troversial. The type of medicament, the amount and type of con- 
tamination, and the quantity of necrotic tissue present would appear 
to be important factors. Sulfonamides have been of help. Other 
bacteriostatics and baetericidals of more ancient use are also of value. 
There has been some tendency to put them aside. That sulfonamides 
represent only a phase in the search for better materials is forecast 
by reports of penicillin as published.® While sulfonamides are far 
from ideal, their known value at present is sufficient to cause their in- 
clusion in any ointment which is chosen, until other compounds have 
been well tried and found more satisfactory by those who have proper 
skill and facilities. The adsorption from a large open wound such as 
a burn of second degree is so rapid that care must be taken not to em- 
ploy a very soluble sulfonamide directly on the surface, or to incorporate 
it in an ointment from which it is not too quicldy removed. ' Under such 
circumstances the toxic effect of the drug is an added' insult to an al- 
ready sick patient. Local concentration can be maintained for many 
days if sulfathiazole is incorporated as recommended by Ackman and 
Wilson.^ 
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The Application . — ^When an ointment or cream is put on a bumed 
surface it should spread easily and adhere to that surface. This is a 
quality not possessed by some unguents. This factor can be circum- 
vented by applying them directly to the gauze, and thence to the body 
surface. It is even better if the material is parceled in such a fashion 
that this maneuver is not necessary, the ointment being impregnated in 
gauze and packed so that a small part may be used without gross con- 
tamination of the whole bundle. 

The gauze may be of ■vvide or close mesh. The former is preferable 
as it carries much ointment and allows drainage into supporting dress- 
ings. When granulation tissue forms the surface, the gauze should 
be finer as the granulations tend to grow tlirough the coarse vaiiety if 
it remains on for some time. The chief difference between this and 
tulle gras is in the material (ointment or cream or jelly) used with the 
gauze. 

The local application should overlap considerably the limits of the 
burned area. It is padded by sterile fluffed gauze or machinist’s waste. 
Firm bandaging with pressure reinforced by adliesive plaster fixes the 
dressing. The type of bandage used by us has been flannelette cut on 
the bias. This has some stretch so that pressure, can be applied and 
maintained for some time. Elastic bandages or elastic adhesive rolls 
are satisfactory. Enough padding' is used to absorb considerable ex- 
udate. More is necessary with superficial than with deep burns as the 
latter do not “weep” so much. The pressure is designed to check the 
“bleeding” of the plasma into the tissues adjacent to the suxfface lesion. 
Thus the local edema is largely controlled. If this pressure dressing is 
removed at any time during the first few days after the accident, swell- 
ing will take place. 

The padding, and bandaging, and fixing of the dressing represent 
the most ditficult part of this form of treatment. The supply factor 
(of padding and suitable bandages) is a disadvantage in service practice, 
but is not a great problem in civil establishments. It requires practice 
for medical personnel to put a satisfactory dressing of this type on 
hands or face where many of the burns occur. Nonmedical personnel 
would need much instruction and practice. Cleansing and debridement, 
local application, and the pressure dressing being three distinct steps 
in the therapy of the local lesion, the first and last may have to be 
neglected, from force of circumstance. The pressure bandage should 
be applied as soon as possible, and thus nonmedieal personnel should 
he taught its use. Cleansing and debridement are closely similar to a 
surgical operation in that they need sterile supplies and sterile tech- 
.'uque as >vell as a plan of action to produce the appropriate effect. Thus, 
first-aid therapy includes an ointment or cream in gauze application, 
next to the burned surface, overlaid by some padding, the whole being 
fixed by a pressure bandage and adhesive plaster. The first-aid therapy 
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should be continued as the definitive treatment if much time has 
elapsed between the two, no debridement being considered advisable. 

Too much emphasis cannot be placed on the prevention of contamina- 
tion. Treating the bum as a large open wound if circumstances permit 
is most important. All the usual surgical precautions concerning 
sterility are urged — sterile gowns, gloves, drapes, instruments, and the 
masking of the patient and all who are near. If circumstances permit 
segregation of patients, burns should be in a ward apart from patients 
with infections. The local application, if and when it represents the 
definitive local treatment, should not be removed for at least a week 
unless circumstances warrant a*change. The constant change of dress- 
ings does no good, and often does haimi. 

Cleansing and Debridement.— Controversy arises from the fact that 
the value of a debridement in this type of wound is not agreed upon 
by all. Certainly in many eases treated by us without debridement the 
i-esults have been generally satisfactoiy. However, it is our opinion 
that debridement should not be abandoned by- the casual treater of 
burns, until more evidence accumulates to support this contention. 
If there is no supply of sterile water, soap, or detergents, no method 
of controlling pain during the procedure, or much time has elapsed be- 
tween the accident and the first treatment, tlie circumstances might 
justify its omission. This step in the treatment has been accomplished 
in our work bj^ flooding the part with sterile water or saline solution. 
Cultures of the soap solution distributed by the pharmacy at our hospi- 
tal resulted in the growth of a variety of organisms. Thus, a sterile 
solution of a soft soap is used. Benzine may be used at this stage to 
remove oil or grease. The debridement consists in removal of any 
portion of the skin that is loose or raised in blebs. This is done rapidly, 
using wet gauze as a “ Avipe. ’ ’ In the average case (less than 10 per cent 
of the body sui’face affected) it should not take more than two or three 
minutes. It may be necessaiy to scrub Avith a brush a burned area 
into which foreign particles have been driven. There must be some 
definite reason present for such therapy because it is associated Avith 
considerable direct traiima to the surface. The area is dabbed diy Avith 
a toAvel and the local application applied. 

GENERAL THEKAP' ' 

Control of Pain. — While control of pain is primary in the mind of 
the patient, it cannot be carried out satisfactorily if there are no m'edical 
pei-sonnel present. Thus, the question of loca application Avas dealt Avitli 
fii’st. Pain is controlled by intravenous moi jhine ; % "r. intravenotisiy ■ 
and a similar amount hypodeimically by AvitidraAval of the needle' is" an 
average initial dose for adults. The intiAv^enous portion is admins 
istered sloAvly. If medical personnel are nc; present and morphine is 
available it may be given (44 gr.) by inoutl but the delay in action is 
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so great, that if medical personnel can be reached Avithin one-half hour 
it is better to gi^^e nothing. A general anesthetic is rarely necessary. 
Many burns are associated with damage to the respiratory tract by 
fumes or superheated air. Chest complications may occur rapidly. A 
general anesthetic is a complicating factor and should be particularly 
avoided in this type of ease. 

General jSupporiwe Mecisiires. — ^Wliile primary or neurogenic shock 
may he seen, it has not been a factor in our cases. Lying down, with 
freedom from disturbance and maintenance of body Avarmth, should 
bring it under control quickly. 

Happily, the subject of this article 'doe-s Jiot permit a discussion of 
what is meant by secondaiy shock or it.s signs and symptoms. Its treat- 
ment in burns of moderate or severe degree should start long before it 
can be seen clinically bAj oidinary observation. That is the fii'st factor 
to recognize. The secon|I is that it should be adequate. Whole blood, 
concentrated serum, normal seriun, and plasma have been used by us in 
this phase. The viscosity of the concentrated serum made it difficult 
to employ. While some reactions (chills and fever), related by U-s to 
the administration of (these materials, have been noted Avith normal 
pooled serum and pooled plasma, tliey have both been satisfactory Avithin 
the limits of this type of therapy. Whole blood was used much, a num- 
ber of years ago, and jAVas also of undoubted value. As the red blood 
ceils do not appear to he necessary or altogether desirable at this stage, 
plasma or serum are recommended. The amount of plasma necessary 
to control the hemoconcentration as evidenced by Avhatever estimation 
that is being used (Inpioglobin, specific gravity, etc.) is large and beam 
some relation to the size of tlie burn. Ideally, to restore the original 
blood volume is the aim. From a practical point of vieAv this should 
remain the aim if circumstances and supplies exist. Clinical improve- 
ment in patients Avith much smaller doses is remarkable, even without 
laboratory evidence of control of hemoconcentration. 

Experience has taught that small burns (under 5 per cent) are not 
to be feared as far* as mortality due to secondary shock is coneezmed. 
These, despite a degree of hemoconcentration, may be neglected as far 
as the attempt to maintain blood volume is concemed. Buz’ns of over 
do per cent of the surface nay be considered progressivelj’’ more serious 
according to size.’ The necessity to provide agents to maintain blood 
volume also becomes increisingly urgent. As the iloAV of plasma into 
the tissues, and possibly frjm the surface, starts immediately, the intra- 
venous plasma or serum should be started at ouce, Avithout waiting 
for signs of distress on the part of the patient as eAodenced by ordinary 
observation. Thus, tne qiantity of plasma is given empirically, ad- 
ditions being made as tess reveal the necessity. The majority of our 
patients ha-ving been chihren, Ave have Avorked on the basis of 3 c.e. of 
plasma per 1 per cent rise in hemoglobin per ten pounds of body weight. 
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If later the serum protein drop is significant or the hemoconcentration 
is not controlled, more plasma may be given. It is not our opinion that 
the apparently ideal quantity (i.e., the quantity neeessai-y to com- 
pletely restore the original blood volume as estimated by blood exam- 
inations, hemoglobin, hematocrit, etc.) must necessarily be given. Indeed, 
the use of such quantities might be criticized as wastful of material 
which is expensive, and which on administration is not entirely free 
tyom reactions of a disturbing character. Whether plasma serum or 
whole blood should be given, and in what doses, for intermediate or 
late therapy, need not be discussed in this communication. 

It is only fair to state that while quantities given at the present time 
might on occasions seem unnecessarily large, the error occurs more often 
in the opposite direction. Many rules have been given by which the 
quantity may be estimated, such as by Harkins,® Black,® and Elkington, 
Wolff, and Lee.^® This type of supportive treatment is commenced im- 
mediately in a burn of over 10 per cent in an adult. In smaller burns 
our policy has been to be guided by the clinical data as it developed. 
The intravenous apparatus in our eases has been kept running between 
the periods when the sei’um or plasma was being administered, with 5 
per cent glucose or a mixture of glucose and nomial saline solution. It 
is most important that fluid output (urine and vomitus) be carefully 
measured. In an adult a twenty-four hoin* urinary output of at least 
1,000 c.c. is desired. For some hours after tlie accident, even in severe 
bums, the patient may take fluids well by mouth. 

Concerning other supportive genex’al therapy, the use of cortin has 
seemed in our experience to be of value. Theie is little beyond im- 
pression to support this, however. Its employment can safely be left 
Avith those conducting investigation. Its expense and scarcity are too 
great for routine use. Oxygen in high concentrations should be given 
to patients showing cyanosis. A slowed peripheral circulation, and 
cyanosis is present in most cases of moderate or severe degree. There 
has been a tendency on our part to neglect this aspect of treatment. 

Early CompMcatiojw.— Mild jaundice is noticed occasionally. .Be- 
yond the usual supportive measures with glucose solution intravenously, 
no specific measures aimed at the cause of the lesion have been used b.v 
us. Vomitus containing changed blood is cokmon. Massive hemorrhajkl 
may happen from erosion of the lower pait of the esophagus ox-from 
stomach or duodenal ulcer ; this is uncommoiV Whole blood replacement 
is given. Uremia and anuria may occur and beyond the measures usu- 
ally taken for these conditions nothing furthe • has been employed. Chest 
complications due to associated respiratory t-act damage must be dealt 
■with as they arise. Oxygen is valuable. Twd cases -of mediastinal 
emphysema have been seen. In one no tre tment was.' instituted and 
recovery took place. In the other case there was steady progression of 
the emphysema up over the neck and chest. A tracheotomy was per- 
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formed with temporary improvement. The patient later died, and the 
value of the tracheotomy was problematical. Pneumonia has been seen 
in a number of cases. Acute pulmonaiy edema has also been encoun- 
tered. The giving of the large quantities of inti'avenous fluids (plasma 
and electrolytes) in such cases has been di-seontinued. 


COXCLUSIOXS 

1. An attempt has been made to indicate one good method of early 
treatment so that the uninitiated faced with the likelihood of ha\dng to 
treat cases may be prepared both with the knowledge and the equipment 
to use one method well. 

2. Emphasis has been placed on msing the same materials and equip- 
ment for both fii-st-aid and definitive treatment. 

3. The topical application was discu.s.sed and the reasons given for 
the choice, wnth cmphasislon simplicity. 

4. The general measures a.ssociated wdth relief of pain and supportive 
mea.sures were mentioned briefly. These have been discussed so much 
in recent literature that|it appearaed useless to go into detail. 

5. The early complications were mentioned briefly. 
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EEPATR OF THE BURNED HAND 

George AVarrex Pierce, ]\r.D., E. H. Klabunde, M.D., axd 
D. Ejierson, M.D., San Fra>-cisco, Calif. 

p RIPPLING burns of the hand challenge the plastic and recon- 
^ structive surgeon. Together ivith his brain, man’s hand, that 
beautifully engineered mechanism peculiar p genus homo, has been 
responsible for his commanding position in Hr unii'erse. So delicately 
balanced and so interrelated in action are the components of its parts 
that damage to one part profoundly affects tie functions of the other 
parts. The variety of movements of the wrist aid of the thumb together 
with the fingers is astounding. This brief dis*ussion aims to analyze 
some of the crippling injuries of the hand due o burns and to present 
our solutions for restoration of function. 

The controversial discussion of treatments of fesh burns is purposely 
omitted and attention is focused on repair after he acute stage is past. 

Because of its exposed position, the hand is requently burned. A 
rapid review of the anatomic structure of the hnd is a necessitv for 
planning any reconstruction surgeiy, so that a pnper evaluation of the 
tissue destruction may be had, and a propei selecton of a plan of repair 
may be arrived at. 

The dorsum of the hand and fingers is i ore fnquently burned than 
is the palm. Here the skin is rather thin soft, md pliable and there 
is very little subcutaneous fat in the super eial fascia. The deep fascia' 
over the wrist is thickened to form the posts lor annilar ligament, "l^vhich 
protects the tendons passing beneath, and which leep fascia then ex- 
tends over the dorsum of the hand and fibers as' a tlim and delicate 
membrane. Here the deep fascia covers the i tensor tendoiis but provides 
little protection for them where the bum is i all deep. OVer the dorsum 
of the fingers there is little subcutaneous tiiie and -this, with the .skin, 
forms only moderate protection to the temns and joint capsules. 

The volar surface of the wrist beneath tlie :in is protected by a thick- 
ened deep fascia, constituting the anterio annular ligament, below 
which pass the fiexor tendons. The skin cthe palm is heavier and 
characterized by a horny thickened epithel layer. The superficial 
fascia of the palm is dense and thin and c ely connects the skin of 
the palm with the deep fascia. The deep fasi, in its central portion is 
dense and thick and protects the underlyinpessels, nerves, and ten- 
dons from injury in all ex^pt the deepest bits. Over the thenar and 
hypothenar eminences the deep fascia is very L. The skin of (lie volar 
surface of the fingers is mui;h the same as that the palm, but tlie fatty 
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pads over each phalanx arc thicker and with the (Icnaer tend,,., hhcalht 

offer considerable protection against injuiy. 

So it may be seen that in the palm the median and ulnar nerves with 
sensory branches to the fingem and motor branches to tlie intrinsic mus- 
cles of the hand, the superficial and deep flexor tendons and the arterial 
supply are well protected agiinst quite deep bui-ns. . , , , ^ 

The conjoined tendons ot the lumbrieales and interossei should be 
especially noted. Althou^ these muscles are well protected in tae 
palm their conjoined tendols pass along the lateral borders of the fingens 
and insert into the exteiior tendons near the middle joints. Iheir 
function is important as my extend the middle and distal phalanges of 
the fingers, and their moj exposed po.sition permits frequent damage m 

many burns. 1 t , 

Burns of the hand vilif in degree, of co irse. P irst degree burns may 

cause blisters and may fesult in sensitiveness and redness for months. 

often annoying. However, no surgical repair 


tho.se through the skin and into the superficial 
deformities. The dorsum of the hand is more 


Persistent furunculosis 
is needed. 

Second degree bunis 
fascia, cause dismayin'! 
frequently burned tha the palm, as probably the hand closes instmc- 

ti vely when it is threat led by ^re. 

'Js in bums of any part of 'the body, the incontrovertible dictum of 
•cas at the earliest moment possible is e.specially 
Grtnulation ti.ssue is the parent of sear tissue, 

ion tisue that is allowed to proliferate the more 

-le will re.sult|with iiereased contract iires, le.ssened blood supply, 
ater dy.sfunctjon of he jiart. 

•ireat lumber of bums of the donsum of the hand 

Ind beVe'en, in other words, burns which involve 

ail: ,i the c li J wra, thepecialized cells of the skin. After the acute 
1 if the I". and wire the .slough has cleared away, in a few days 
.'CkS • - re; nldtitudiof tiny epithelial islands in the granulation 
tissue nese are the ouU’owth of epithelial cells from the glandular 
>.rr s ' uch s hair fobles and the duets of sudoriferous glands and 


if ting of denuded 
Heated for the hanj. 
d the more granuhl 


-0 surgeon see.s 
iiich a 1- 3 betwixt 


, ’ ceous lar> i. which metrate deeply 'and 'parts of which have sur- 
'. ; /od th The islari spread rapidly, coalesce and form a patina, 

delicat '^ai. liiish wlv, which thickens with increasing layers of 
epithe'i 1t'!^e,-i. ' These Irns will not require skin grafts. A period of 
toughening of the new ithelium and of restoration of function of the 
fingers 'rnus'V^'ibllow. T phrt must be guarded against blows, which 
easily cuin-'- h’ematoman’''’'.1' r th'e new protecting cells, and scrapes, 
winch wixli'h’hy little .sHde'-'i-*-' the fraghfe cells. 

Although healing m ra i and sati.jiictory with good return 
“ pV 'iGrctiun,''i:hls funen '"io.st and Appearance marred by the 

* hi, coreiudn keloid, wh ■' ''"‘mihkes its iqdiearance in from one to 
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three months after healing has occurred. This liyperplasia of fibro- 
blastic tissue follows a high percentage of burns. One can hardly avoid 
considering it as a form of new growth as it differs from ordinary 
hyperplasia of sear tissue in that the fibroblasts follow out along the 
blood vessels and the growth spreads considerably further than the 
original tissue destruction. Wherever the true dermis is injured, keloid 
may occur, as well as in deeper burns. If allowed to progress un- 
hindered the fibrous tissue piles up, often to astounding thieloiess, and 
later the aging cells contract, and with the hard thick scar, destroy or 
limit function. The ugly red gnarled surface is a deformity, and the 
intolerable itching and burning of the keloid area, especially in hot or 
cold weather, yields to no surface medication. If taken eai’ly, keloid can 
be inhibited or softened and flattened by roentge i ray therapy. We 
prefer the use of smaller divided doses at freouent inteiwals. Without 
treatment keloids usually pale out, soften, an.l flat:en in from two to 
four years. Although faster than this, roentgen ray therapy is still slow, 
and the other alternative is reconstruction surgery, which is rapid. 
Complete excision of the offending scar with replacement by normal 
tissue serves both function and appearance. In qtl'ier words, burn scars 
of this type and degree where extensor tendons and sheaths are intact 


can be quicldy corrected. 

Deeper third degree burns doivn through the fascia and ten^dons, 
even to the metacarpals, present a more difficult problem. Graftingj'n!^’ 
tliinly cut skin should be done early to obtain an area free from'|l' " • 
tion before repair is attempted. This advice holds true in all but 
ceptional cases. 

The palm of the hand presents the same problems as does tn^^i . _ 
with some differences due to structure. , The thicker palmar s.. , , 
give somewhat more protection, but the thinness of the supei’ficial : ^ ^ 
quickly exposes the deep fascia, once the full thicknps of dhe skiii - 
burned through. While the deep fascia is indeed tKicJr gnd a jirnt'J.hlou 
to the tendons in the middle of the palm, that parlj.ni' the ‘<i 

over the thenar and hypothenar eminences is thin ami easjL' destioq- 


so that even the mild infection of the granulating stage 


c “W, • 


down around the heavy central portion and attack Jhe loi uui. 
beneath, freezing the flexor tendons within, them. "V - r mlr-^loid ^ Jo’’ ' 
scarring of the palm contractions are more pronouii.ji disapling 

than on the dorsum, repair is more difficult, and conti^j^. ire prone 
to recur. 

Third degree burns do'wn through the deep fascia ■{.■a flexor tendons 
present a seemingly hopeless picture. R^'jfjonstruction of junctioning 
flexor tendons is a far • ore form: blei.trgk than the' , res! oil ng ex- 


tensor tendons. ■ vj m 

Burns of fingers and umb prj. ' special p’obl«nis. .On tlv 

dorsum second degree. 'ii iis, esp< • ' fuo eomplieateq' ydtli keiom. 



154 


SURGERY 


pads over each phalanx are thicker and with the denser tendon sheaths 
offer considerable pi’otection against injuiy. 

So it may he seen that in the palm the median and ulnar nerves with 
sensory branches to the finger's and motor branches to the intrinsic mus- 
cles of the hand, the superficial and deep flexor tendons and the arterial 
supply are well protected agiinst quite deep burns. 

The conjoined tendons of the lumbricales and interossei should be 
especially noted. Althoum these muscles ai’e well protected in the 
palm their conjoined tendols pass along the lateral borders of the fingers 
and insert into the exteisor tendons near the middle joints. Their 
function is important as mey extend the middle and distal phalanges of 
the fingers, and their mow exposed position permits frequent damage in 
many burns. 

Burns of the hand vi^ir in degree, of co"rse. First degree burns may 
cause blisters anci may fesult in sensitiveness and redness for months. 
Persistent furunculosis k often annojdng. However, no surgical repair 
is needed. 

Second degree bunisj those through the skin and into the superficial 
fascia, cause dismaying deformities. The dorsum of the hand is more 
frequently burned tha the pajm, as probably the liand closes instinc- 
t: vely when it is threat red bj’’ fire. 

'Is in burns of any part of the body, the incontrovertible dictum of 
ifting of denuded I 'eas at the earliest moment possible is especially 
heated for the ham . Grfnulation ti.ssue is the parent of scar tissue, 
the more granuhlon tisue that is allowed to proliferate the more 
• ij"- le will result, with iiereased contractures, le.ssened blood .supply, 
„ater dysfunetpn of ire part. 

.e surgeon sees a great lumber of bums of the dorsum of the hand 
iiich ai ' betuixt Aid beVeen, in other words, burns which involve 
1 art the c t;j mra, thepecialized cells of the sldn. After the acute 
1 if the md whe the slough has cleared away, in a few days 
.. rets • ^re: mliltitudiof tiny epithelial islands in the granulation 
iiosue '.nese are the ouli'owth of epithelial cells from the glandular 
-.■ir s wich s hair fohles and the ducts of sudoriferous glands and 
, . . ' ceous lar s. which metrate deeply and ■parts of which have sur- 
'.1 'cd th ^he islals spread rapidly, coalesce and form a patina, 

delieat ' an hash wh-, ' which thickens with increasing lavers of 
epithei at cei. These kns will not require skin grafts. A period of 
toughening pi the new ithelium and of restoration of function of the 
fingers inusl“xbllow. T n'art must be guarded against blows, which 
ea.’^'lly cans' h’ematomaim’.h r th‘e new protecting cells, and scrapes, 
Vil’ieh witli^'i^-'ry little slide-^hf the fraghb cells. 


‘>1 


Although liealing m ra , and sati.jiictory with good return 
fh iuiictloh,''h;his funen '■ and dlppearance marred by the 

''1 comi'Lon. keloid, wh >makes its Mphearance in from one to 
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t tlio Biiiiloiiiy ol (ho iuuicl ^\;V. a siu’vo}' of the 
ions of lliaL anatomy due to buriis^bnii!>s' this discus- 


Tliis' rapi. 
pathologic dist 

Sion to the process of reversal of these distortions, as far'iis is possible, 
by reconstructive surgery. A perfect restoration is, of course, impos- 
sible but a return of function, contour, and ajipearance to a ma.ior 
degree is attainable. 


1 he error into which the surgeon most frequently falls in planning 
a repair of a devastated hand is an underestimation of tissue loss. When 
scars are allowed to resume their normal position, the amount of tissue 
needed to fill the defect is often surprising. Indeed, too often is a pre- 
viously prepared llap dismayingly short of the mark and the results 
of the repair are disappointing. 

To leplaee the destroyed tissue the surgeon possesses a variety of 
materials.^ Free skin grafts of various types, transposed flaps, and the 
tu ed pedicle flap of Gillies are his major armamentarium. Davis grafts 
s lould be used almost nevei*. Thiersch grafts are of little value for 
peimanent repair because of a tendency to contract, but they are in- 
valuable for quick healing of burns so that reconstruction may be started 
eaily. The split skin graft of Blair has a wider application, as it con- 
sists of epithelium and part of the corium, thereby providing a covering 
with manj^ of the characteristics of full thickness skin. We are en- 
thusiastic concerning the value of skin grafts cut with the Padgett 
ermatonie. The even thickness of the graft gives a much better final 
lesult than anj’' graft that we have been able to cut free hand. The 
machine enables the operator to choose the depth of skin required and 
t le ability to take at least two-thirds of the corium. This insures a soft 
lesultant graft with almost all the characteristics of normal skin, yet 

with a certainty of take that one could not hope for with a full thick- 
ness graft. 

The following cases of deformity of the hand due to burns illustrate 
some of the common problems of this class and show the procedures 
used to repair the damage. 


1, A and B, shows both hands of a patient severely binmed in a 
gasoline explosion, and Pig. IG indicates the limits of flexion possible 
111 one hand five months after the injury, when the patient came under 
oui care. Since the scarred keloid areas could be moved over the deep 
ascia with the examining finger it was evident that skin grafts without 
su cutaneous fat could be used for repair. The left hand was repaired 
1st. Ihe scar was dissected off, under nitrous oxide and oxjrgen anes- 
t lesia, and a blood pressure cuff was used to obtain a bloodless field. 

hen the pressure was removed bleeding jioints were tied with Lukens 
silk No. 00. The dissection cleared the entire area of the dorsum of 
t le hand from just distal to the wrist to the middle joints of the fingers. 
A skin graft 0.016 inch thick, large enough to cover the defect in one 
piece, was taken from the abdomen with the Padgett dermatome. The 
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skin graft was sutured in ])lace with 6-0 Dermalon suture and tlieh 
splinted with gauze soaked in saline solution and marine sponges. Dies.s- 
ings were removed on the eighth postoperativ e day. A similar pro- 
cedure was carried out on the right hand four w-eeks later. Fig. W 
shows the result three months fater the last operation, and Fig. IE 
indicates voluntaiy flexion in lioth hands. 



A. B 0. 

Fife'. 1 


Fig. 2, A, B and C, shows the hands of another patient, in Case 2, 
with smiilar burns and similar lesultnig keloid scars. Note especially 
in Fig. 2B the heavy keloid scar limiting abduction of the thumb. Fig. 
2D shows the result of the grafting ot skin by the same method as that 
used in Case 1. The grafts ivere also 0.016 inch thick. Fig. 2E shows 
the amount of abduction oi thumb ten dai's after the scar of the w'eb 
of the thumb w as excised and a transjioscd flap of skin and subcutaneous 
fat Avas swTing from the region of the ladial side of the base of the 
index finger into the defect. This method of relieving such contractures 
is, in our opinion, superior to free skin grafts, as there is little tendency 
for the flap to contract. 

Case 3 illustrates a latlier bold procedure wdiich has been previously 
leported by us.^ Pig. 3A show's the heavy keloid scar of the dorsum of 
the hand and all the fingers which froze function. Pig. ZB shows a 
seven-pedicled flap on the abdomen to replace the entire area of scar. 
At the same time that the hand was placed under the flap the wound 
of the abdominal w'all w'as grafted ivith split skin grafts and Fig. ZG 



Fig-. 





PIEKCU LT AL. : 


REPAIR OF BURNED PI VND 


161 


illustrates the healed area on the abdomen shortly after the pedicles 
were cut to free the hand. TJiese pedicles were cut only one or two at a 
time, beginning two weelis after placement and finishing eight days later. 
The possibilities for extensive reconstruction of the hand are apparent, 
and the multipedieled flaps have the added advantage of many paths of 
return for the venous circulation. Venous stagnation is one of the sur- 
geon’s difficult ijroblems in reconstruction employing flaps, hhg. 3, D 
and E, indicates the final result. Fund ion was excellent and as the 
subcutaneous fat had been cut very thin theie was no bulging of the 
graft. 



A B. 

Figr. 3. 


Case I illustrates a very heavy keloid scai' which has locked the thumb 
(Fig 4A). Pig. -iB shows the result soon after replacing the scar with 
a pedicled flap from the abdomen Pig. IC reveals the final result and 
the degree of flexion, rotation, and adduction possible in the thumb. 
This method is a better selection than is the use of a free graft for this 
particular problem. 

The young ladj'' in Case 5 liad a number of moles on her hands. Too 
enthusiastic roentgen ray therapy resulted in this characteristic pa- 
thology which can be seen in Fig. 5, A. and B. This devitalized skin 
is a potential source of malignancy. Thorough removal and replace- 
ment witli normal skiir and subcutaneous tissue by means of abdominal 
flaps insured against such future development.^ 
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SURGERY 


The patient in Case 6 suffered very severe burns from a ffareback 
of a furnace -whicli he was tending. Among the worst of his burns was 
that of a hand, with destiuetion of the soft tissue of the dorsum down 
to the metaearpals. All tendons were destroyed. After healing had been 
obtained by Thiei'sch graft (h’ig. 6A), i-eeonstruction was accomplished 
with a double-pedieled alxlominal flap to pro\’ide .skin for covering and 
subcutaneous fat in whicli to graft extensor tendons (hhg. 65). The 
double-pedieled flap assuied an excellent arterial supply of blood and 
also a good venous outflow. The pedi^'les were severed after three weeks 
and the final result is shown in Fig. 66'. Tn fortunately, this was final, 
as the patient died of a brain tumor three and one-half months later, 
before tendons could be grafted.^ 



Ete. 7. 

Gase^ 7 is that of a severe burn of the hand and fingers with contrac- 
ture of keloid .scar between the distal halt' of the palm and flic bases of 
the fingers. A similar method of repair as that used in Case 6 was 
employed, as the burn was deep, even through the palmar fascia. A 
worth-while functioning hand was obtained. 

A burn scar of the volar surface of the finger is disabling and most 
inconvenient when contracted as that in Case 8 (Fig. 8A). The scar was 
directed out and the resulting raw surface was grafted with a split 
skin graft of the Blair type, which was splinted with dental modeling 
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^Yax. Excellent extension was obtained. At present we would select by 
preference a grafti cut witli the Padgett dermatome about 0.022 inch 
thick. 

While employed in a laundry, the iiatient in Case 9 caught her hand 
in a liot mangle. Eleven minutes passed before the hand could be re- 
leased so that the fingers and distal lialf of the palm were quite thor- 
oughly cooked. 'When first seen by us the hand was healed with the 
fingers a fused mass of scar (Fig. 9.1). Restoring any function lo the 
fingers or even saving them appeared to be a rather hopeless task, but it 
was undertaken at the insistanee of the patient, but little was promised. 
At the first stage of operation the fingers were di.sseeted out and found 



A. B. 

Fig-. 8. 


to consist of little more than bone and ligaments, fortunately with good 
skin on the dorsum of each up to the middle joints. The next step was 
the preparation of a tubed pedicle on the abdomen. After healing, one 
end was cut off and applied to the index finger (Fig. 9R). This was 
cut off at appropriate length after three weeks. Another tubed pedicle 
was then prepared on the abdomen and, when healing was complete, 
one end was lifted and sutured into the defect left after removal of 
the sear from the distal half of the palm. After three weete the ab- 
dominal end of the pedicle was cut free and swung onto the middle 
finger (Fig. 90). Six weeks later the pedicle was cut free at its pahnar 
base and the remainder transferred to the ring finger, the circulation 



coming from tlie contimialion of the pedicle on tlie middle finger. After 
three weeks the pedicle was severed and the tips fashioned. The final 
stage employed a .small abdominal tnbed pedicle applied to the little 
finger. The result is shown in Fig. 9D, and the procedure was most 
worth while, as the fingers could be flexed almost to the base of the 
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palm and, with the exceliontly I’linelioninp' thumb, constituted a useful 
haudd 

After reconstruction has been completed, oiu- task is still unfinished 
as the ijatient requires our aid in restoring function. Joint motion is 
limited in most cases. After many years of experience with the heat 
and massage treatments of physiotheimpy avc have discarded them en- 
tirely for injin-ed hands. The finger joints react badly to any forced 
manipulation and we have adopted simple elastic traction to take its 
place. The patient takes the rubber band.s home with him and applies 
them himself. 'SYe recommend off and on peiaods ^mrying with the 
problem presented. The patient will never damage the joints with ex- 
cessive manipulation. After each removal of the bands we instruct the 
patient to massage the joints, never rubbing the finger over the skin, 
but deep massage moving the skin rvifh the massaging finger. The 
middle and distal joints ean be rolled between tlie thumb and finger. 
Exercise should be encouraged. The residts are often surprisiipg. The 
application of the rubber bands is illustrated in Fig. lOA for the dis- 
tal joints, Pig. 10, B and C, for the middle joints, and Pig. 10, D and E, 
for the metacarpophalangeal joints. ^Multiple rubber bands can be used 
in combinations. 

A condition occasionally arises following burns which is also fre- 
quently seen associated with crushing or lacerating injuries of tlie 
hands. An area of irritation along the course of a nerve or blood 
vessel sets up a series of impulses resulting in an abnormal vasculac 
response. 

The patient presents a characteilstic picture. The hand is cyanotic, 
elaminy, and moist. It is held in a position of semiflexion and the pa- 
tient resents any attempt at manipulation. There is atrophy of the 
soft tissues with swelling about' the joints of the fingers. The skin is 
smooth, shiny, and delicate and has lost most of the natural skin folds 
and markings, which is most noticeable on the dorsum. The patient 
complains of pain of a vague aching or burning nature, which is almost 
continuous day and night and is aggravated by cold weather. The 
pain often radiates to the wrist, elbow, or shoulder. There may be 
pax’esthesia, anesthesia, or hyperesthesia of the fingers or hand. The 
grip is weak and the hand is almost useless. Tliese patients are often 
classified as Iwsterical, neurotic, or malingerers, although most of them 
are very sincere in wishing to be rid of their symptoms. A closer analy- 
sis shows hypoesthesia to pinprick which may be almost complete, in- 
volving one or two fingers, or the entire hand in a glove distribution. 
It is the bizarre pattern of nerve findings which masks the true organic 
nature of the sjnidx’ome, and which accounts for the repeated diagnosis 
of compensation neurosis. Along with atrophy of the skin and soft tis- 
sue; there is shortening of the capsular ligaments of the joints so that tlie 
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fingeis and wrist become stiff, and attempts at motion are painful. 
This in turn leads to further atrophy of disuse. 

The mechanism of the lesion is not yet known, although it has been 
closely studied by Leriche and otliers. Tliere are two factors ^\orking 


a. 


B 


a 



in eontiadietion to each other. Tlie original pain, arising fiom a dam- 
age nerie or hlood vessel, mokes a a asoconstrictor response, along 
with other evidence of sympathetic hyperactivity such as local sweating. 
The vasoconstriction increases the pain and adds the quality of aching 
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and diffuse radiation. Any factor whieli tends to increase the vasocon- 
striction, such as cold weather, likewise increases the aching, cyanosis, 
hypoesthesia, and stiffness in the hand. 

Opposed to this is a reflex, coinpensafory increased blood flow to the 
entire xipper extremity, which gives the pain the quality of paresthesia, 
burning, and tingling. In hot weather, whoi the vasodilatation factor 
is at its height, these latter symptoms are the most annoying. The stud- 
ies of Miller and deTakals show ino'cased blood flow as a constant find- 
ing, and furthermore show that after eer\ical sympathectomy the blood 
flow is increased even more. As the vasoeoiistiactor effect of the 
s.ympathetics is now abolished, the pain disappcai's and tlie hand ap- 
proaches normal. 

TREAT-AfENT 

1. Early dia gnosis is of prime importance, as tlie .soft tissue atrophy 
maj^ lead to irreparable damage, especially in regard to stiffening of the 
joints. 

2. Interrupting the vicious cycle of va.socmistricfion is brouglit about 
by injections of 1 per cent novocain around the ulnar and radial nerves 
and arteries at the wrist. This is the most effective step of the treat- 
ment, and should 'be done twice a week at first, then at longer intei’- 
vals, as indicated. The immediate effect of tlie injection of novocain is 
remarkable. The hand which Avas pale and cyanotic becomes flushed 
and warm, the sweating stops, the pain is eased, and the grip may be 
increased from 20 kg. to as much as 50 kg. within ten minutes. The 
joints ai’e more flexible and are not so tender. There may be complete 
anesthesia for an liour or two, after which sensation returns, but areas 
Avhich were anesthetic or paresthetic before are more neai’ly normal. 
After a few hours or days the .sjunptoms and sign.s often reappear. For 
this reason it is necessary to keep the patient under observation and re- 
peat the injections as often as necessary. Occasionally a single injection 
is sufficient to effect a cure. 

3. During treatment the hand should be allowed to rest in a position 
of comfort, held in a sling to support the circulation as far as possible. 
It is best to avoid any form of passive manipulation or physiotherapy 
in the early stages. 

4. Time is the great healer, and with the aid of novocain injections, 
gentle elastic traction, and carefully supervised return to active use, 
many of these patients are rehabilitated. Their mental attitude plays 
an important role and special care shoiild be taken to get their complete 
cooperation, and to encourage them as to the eventual return to useful 
woi’k. In very persistent eases, Lcriche and others advocate injection 
of the cervical stellate .sympathetic ganglion, or even its surgical re- 
moval. In their hands this is an effective, though radical, method of 
treatment if done early enough. 
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Restoration of fimetioii and appearance of the burned hand demands 
a thorough, knowledge of the anatomy and piiysiology of the part. The 
amount of tissue lo.s.s and tis.sue damage must be aeeurately gauged, and 
the repair must be planned accordingly. Skin grafts and skin flaps pro- 
vide the material for recon-stmetion and the type to be employed must 
be judiciously selected. Proper means must be employed to obtain the 
utmost return of function. We .still fall far short of our desired goal, 
and much progress by the .surgeon remains to be made in reeon.st ruction 
surgery of the burned hand. 
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ILASIIC KLPAIR OP PXTENSOli HAND CONTRACT QliES 
FOLLOWING IffiAl^ED DEEP SECOND DEGREE BURNS - 

Paul W. Gkeeley, j\LD.,t Oakland, Calif. 

(From U. S. Naval nospital, Oakland) 

'y HE present coiifliet with its newer type.s of warfare eiinipment has 
given rise to many burns among the military personnel. Blasts 
trom high explosives and the fires from burning oil have produced a 
type of injury that has not been observed lo the same degree either in 
previous wars or in civilian practice. While any exposed surface is 
subject to injury, one of the more freciuent sites is on the extensor 
aspects of the hands. So commonly are these seen, that they might well 
be looked upon as an occupational injury. When a bomb explodes, a 
flash burn” is likely to occur to tliose working near by. The personnel 
inthm range will unconsciously place their liands in front of their faces 
and consequently the brunt of the flash burn takes place on the exposed 
extensor sui faces of tlie hands and fingers. Since the forearm is usu- 
a y covered by a sliirt or blouse, these areas are ordinarily spared. In 
nav^ warfare, an enemy plane not uncommonly crashes on the deck of 
a ship. ^ When an explosion follows, flaming oil and gasoline are siirayed 
a out in all directions. Those unfortunate enough to be working within 
lange are often burned by tlie spraying flames. Again the dorsal sur- 
ace of the hands and fingers is exposed to the flaming material dropping 

lom above. As one would expect, the majority of these injuries are 
bilateral. 


SYJIPTOJIS 


While burns arising from these sources may be classified into the first, 
second, and third degree types, the scope of this communication deals 
ciiefly with those second degree in character. As a matter of interest, 
lowever, it is fortunate that the percentage of third degree burns is in 
the minority. Healed superficial second degree burns produce no pi’ob- 
em Avorthy of mention here, but those of the intermediate group ap- 
parently have not been too well understood. 

The deep second degree burn Avill naturally heal spontaneously be- 
cause of regeneration from the remaining deeper elements of the skin 
and sebaceous glands. Unfortunately, however, a large amount of 
biosis develops in this neAvly formed covering and at times it is of snf- 
cient degree to make difficult the distinction betiveen it and those con- 
tiactur es arising from third degree burns that have been permitted to 


N.- rneeting of the American Society of Plastic and Reconstructive 

not to views set forth in this article are those of tlie writer and are 

oe considered as reflecting' the policies of the Navy Department. 

TDieutenant Commander, Medical Coi-ps, U.S.N.R. 


173 



174 


SURGERY 


lieal spontaneously by epithelization. The cover’ g is rough, dry, and 
scalj’’ and in many instances develops a keloidal type of hypertrophy. 
Complete flexion of the fingei-s is difficult or impossible because of the 
inelasticity of tlie covering. Forced attempts to produce flexion cau.se 
the skin to crack and break open over the metacarpophalangeal joints. 
The circulation is impaired so that in cold weather the damaged areas 
become cjmnotie and tend to break down if not protected. 

The syiniDtoms iDointed out arc very apparent to all those who ha\e 
dealt with injurie.s of this type. The situation is, of course, most pro- 
nounced in a kinetic structuie such as the hand but might 'well be of 
little hnportance in a surface of lesser mechanical activity, as, for in- 
stance, the back or abdomen. 



.r. B. 

Fig 1 —a. Healed deep second degree burns of right hand with marked limitation 
of flexion of fingers and wrist 3oint. B, After excision of dorsal contracture and re- 
placement with thick split-thickness skin graft. Xote flexion permitted by this near- 
normal elastic covering. 


PATHOLOGY 

A study of a typical microscopic section of this tissue shows the sur- 
face to be covered by keratinized stratified squamous epithelial cells 
whose rete pegs are flattened and in some areas absent. The connective 
tissue is poorly vascularized and is almost acellular. The subjacent tis- 
sue is dense and fibrous 

TKEVrjIENT 

The correction of the contractures that follow deep second degree 
burns always has been handled from the more conservative point of 
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view wlileh mi fori up - si ely has oiteii Jalleii slioit. of yielding the most 
desirable end result. 

Physiotherapy in all forms has been utilized to treat injuries of this 
tj'pe. Occupational therapy, too, has been added. Irradiation in an 
attempt to soften and ])rovonl fibro.sis is likewise a favorite treatment. 
However, many of those with deep damage show very little response 
because of the unyielding filirosis that extends throughout the healed 
epithelial covering. Consctiuently, the symptoms continue to persist 
until the flbrotie covering has been completely excised and replaced with 
another having normal elastic characteristics. In view of these findings 
it has been our experience that the eoirservative attitude in the man- 
agement of this type of burn complication has given very unsatisfactory 
results. 



B. 


A. 

Figr. 2. — A, Thick fibrotic doisal covering' on rigrht hand Left hand was in similar 
condition. B, Condition of boUi hands after excision of damaged extensor surfaces 
and replacement with thick split-thickness skin grafts. 

Assuming the other viewpoint of what at first seemed more radical 
has in the final analysis compensated both the surgeon and patient with 
a far superior permanent covering. Being dissatisfied with the poorer 
end results, we have been following the policy of excising these fibrotic 
coverings as soon as it becomes apparent that further spontaneous im- 
provement is hopeless. After excision, the cutaneous defect is covered 
inrmediately udth a properly selected type of skin graft. The type 
chosen must furnish good elasticity in its substance and at the same time 
avoid utilizing complicated technical methods. 
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Oiu- operations are done, preferably, iVsideri.u nl anesthesia. This 
aids in hemostasis and, since the operation^ is.not ,,,1 brief duration, the 
additional burden of general anesthesia is avoided. Premedication 
consisting of nembutal, gi’., two hours before surgery eliminates sub- 
jective apprehension. As a matter of fact, most patients sleep through 
most of the operation Imt can be aroused at any time to answer {piestions. 



A. B. 


Fig. 3. — a, Result after replacement of extensor contractures with thick spllt-thick- 
ness skin gi’afts from chest. B, Note excellent elastic covei mgs iirovided by this rela- 
tively simple type of skin grafting procedure. 

A blood pressure cuff placed around the upper arm and maintained 
at a pressure of 200 mm. of mercury gives, in conjunction with the 
local anesthesia, a very diy operative field. In the process of excising 
the sear, one must be careful not to injure any of the underlying dorsal 
veins or subcutaneous fat. At the completion of tliis step the blood 
pressure cuff is released and hemostasis perfected with ligatures and hot 
compresses to perfect the bed for the reception of a skin graft, illore 
recently, we have found it expedient to coagulate all minor bleeding 
points with diathenny. This maneuver has not seemed to interfere with 
the "‘taking” of the graft and at the same time reduces materially the 
operative time. 

Since the underlying tendons are in the most part covered with a 
good subcutaneous fat pad, any type of pedicle flap is unnecessary. Oc- 
casionally a small segment of tendon may be exposed in part, but this 
can be closed b.v suturing over it a small portion of the adjacent fat. 
The defect may be covered with either a free full-thiclmess or a thick 
split-thickness .skin graft, cut in one massive piece. All of our eases have 
been closed by the latter method because of its relative simplicity. These 
grafts are cut in one large segment to approximately 85 to 90 per cent 
total skin thicloiess. This serves to give a strong flexible covering and 
at the same time leaves enough of the deeper elements of the skin so that 
the donor site heals spontaneous^. 
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The grafts may be ,:l oil. ji* with the Padgett dermatome or the Blair- 
Brown suction box a.'d razor' technique, depending upon the skill of the 
individual operator. We have used the thigh, abdomen, and chest for 
donor sites with uniform success. It must be pointed out, however, that 
grafts from the chest and abdomen can be taken with greater accuracy 
when the Padgett dermatome is used. 

After cutting, the graft is secured to the defect on tlic hand and 
fingers with nonabsorbable sutures. Slits are cut in the distal end of the 
graft to fit over the fingers. Pressure dre.ssings are applied and tlie 
hand and arm immobilized on a padded straight board .splint. For 
pressure we prefer ordinary flat .sterile gauze dressings and abdominal 
pads, feeling that we obtain a more even and flat distribution of pres- 
sure than is secured with some of thb otliei dressings in current use. 

Barring complications, the dressing is not touched for seven to eight 
days, following which it is removed. At this time the sutures are re- 
moved and any excess graft trimmed off. The pressure dressings are 
reapplied for another week. Beginning two weeks after the operation, 
the coverings are removed for daily soakings and passive exercises in 
warm sterile water. At the end of three weeks, liealing has usually 
progressed to the point where all pressure bandages can be removed 
permanently. ]\Iore active i)hysiotherap 3 ^ and use are then started 
and at the same time the patient is encouraged to resume gradually all 
normal activities. An earh* return to limited dutj’- is permitted provid- 
ing trauma is avoided until good sensation has developed in the grafted 
.skin. This latter factor will ordinarilj’" take from six to twelve months 
but should not be of anj’- handicap if simple precautions are observed. 

CONCLU.SIONS 

1. Deep second degree burns of the doi’sal aspects of the hands and 
fingers are quite frequent in modem warfare. 

2. While burns of this type heal spontaneous!}^, a thick fibrotic cover- 
ing commonly develops thereafter, which does not I’espond well to con- 
servative thei’apy. 

3. Eeplaeement of the damaged skin by a single massive thick split- 
thickness skin graft gives an excellent final result. 
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REHABILITATION FOLLOWING SEV.. iiURNS 
Experiences AVitii ALctims op tpie Boston r i6ht CiiUu Fire 
Bradford Cannon, Boston, j\Iass. 

f From t?ie Department of Surgery, Harvard Medical School, and the Surgical Services, 
Massachusetts General Hospital) 

I NTEREST in the management of sevei’e Inirns lias been greatly stim- 
ulated by AA^orld AA’'ar II and the recent niglit club fire in Boston. 
In the early general care of the burned patient, the importance of ade- 
quate plasma, of oxygen, if there lias been damage to the lungs, and of 
general supportive measures is generally agreed upon. In the later care, 
transfusions and diets with adequate vitamins, minerals, iiroteins, and 
calories are vitally important and also generally agreed upon. Con- 
cerning the local care of the severely burned, however, there is not the 
same unanimity of o°piuion. The purpose of this communication is to 
discuss the early and late local care on tlie basis of the experience with 
the victims of the Boston fire treated at the Alassachusetts General 
Hospital. 

Ten of the thirty-nine patients admitted on the night of the disaster 
remained in the ho.spital more than two weeks beeause they had third 
degree burns of sufficient extent to require further treatment. Two 
guiding principles were followed in the management of these cases: 
one, to preserve and protect the unbiirned tissues from additional dam- 
age, and the other, to close the open wounds as early as possible with 
skin grafts. In this small group of patients with deep burns it was 
possible to evaluate the unorthodox method chosen for treatment, since 
every effort Avas made to control the factors that are knoAvn to cause 
cell damage and that are known to delay the optimal time for grafting. 
Alany surgeons haA'e held the opinion Avhieh Graham lias Avisely stated, 
“In compai’ing the values of different . . . treatments of burns, it is, of 
course, essential to bear in mind that the only kind of case Avhieh offers 
a real test is the third degree burn. Almost any form of treatment, if 
it is not hannful” and, he might have added, if it is not complicated 
by serious infection, ‘ ‘ Avill suffice for the first and second degree varieties. 
Too often this simple fact is oAmrlooked. ” 

Invasive infection is the most serious and the commonest cause of 
destruction of livuig epithelial cells in the deeper layers of the skin and 
tissue cells in the subcutaneous layers. The bacteria causing this infec- 
tion are seldom present immediately after the burn occurs, because many 
of the surface organisms, as Avell as the skin, are destroyed by the heat. 
They reach the Avound by injudicious exposure of the burned surfaces 
to unelean surroundings Avith unmasked observers. The rehabilitation of 
the sev erely burned must start at the time of the first inspection of the 
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■wound by redii ilamination to a minimum. Tlierefore, all persons 

earing' for the _ ' s of (he disaster, doctors, nurses, orderlies, and 

medical students, 'were masked and 'wore (dean gowns. 

On admission the patient ’s clothing, which, iii most cases, was soaked 
by water from the firemen’s hoses, Avas removed and the patient placed 
on a sterile sheet. The burned surfaces were carefully Avraijped in 
sterile towels until measures to correct shock and improve the general 
condition had been instituted. The victims were transferred to a special 
casualty ward — a regular ward from which all patients had been 
evacuated. This became an isolation ward (masks, clean gowns, and 
restricted admission), and hei'e, while the necessary plasma Avas being 
given, the definitive treatment of the burned surfaces Avas carided out 
Avith as careful asepsis as .possible. Subsequent dressings Avere done in 
an operating room established in (Ins AA'ard and, later, Avhen the special 
ward AA'as discontinued, in a regular operating j'oom reserved for these 
patients exclusively. 

Common surgical practice in the definitive treatment of the burned 
surfaces has dictated careful debridement. All destroyed epithelial 
tissue is removed, and all blebs ruptured and tlie Avails trimmed aAvay 
to alloAv the escape of coagulated and uncoagulated serum beneath. The 
surface is then cleansed either by irrigation Avitli sterile saline solution 
or by scrubbing Avith soap and AA'ater. Finally, tannic acid (Davidson) 
or one of the dyes is sprayed on the surface. Eeeentl.y, from the teach- 
ings of BroAvn and i\IeDoAvell and Allen and Koch, a fine mesh ointment 
gauze AAuth an occlusive dressing is applied. The procedure is usually 
done in an operating room Avith full personnel on hand to assist. It must, 
hoAvever, be postponed until the patient is comifietely recovered from 
shock, because general anesthe.sia may be necessary and because the 
debridement itself is accompanied by considerable loss of tissue fluid 
Avhieh maj^ cause a secondai'j’' fall of blood pressure. The delay in com- 
pleting the definitive treatment opens the A\my to surface contamination 
because of the inadequate protection afforded bj^ the hastily applied 
sterile toAvel or sheet. 

In the victims of the Boston night club fire treated at the Jlassachnsctts 
General Hospital, accepted surgical practice Avas not folloAved. No 
cleansing or debridement of the burned skin Avas done. All blebs Avere 
left unruptured. The definitive occlusive dressing Avas applied directly 
to the undisturbed surface. The procedui'e Avas carried out in the special 
casualty Avard Avithout anesthesia. In fact, some of the patients Avere 
still in moderate shock at the time. All Avonnds, hoAvever, Avere ade- 
quately coA'ered Avithin tAvo and one-half hours after the first victim 
arrived. 

This unorthodox method of treatment Avas not chosen because of inade- 
quate help or inadequate facilities. Actually the hospital Avas Avell pre- 
pared for just such disaster because of plans made during the previous 
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eleven inontlis to care for casualties from possible enemy action. There 
were well-organized surgical teams mtliin call, there were abundant 
sterile surgical supplies on hand, and there was an efficient blood bank 
with large quantities of available plasma. The choice of method of treat- 
ment was deliberate. It was the result of a series of studies by members 
of the staff on problems related to burns, particularly the control of in- 
fection by chemotherapy and the effect of various agents on epithelial 
regeneration. 

No debridement of the burned surfaces was done because evidence ac- 
cumulated indicated that an increase in contamination of the wound re- 
sulted. Only by vigorous scrubbing of the surface could this contamina- 
tion be reduced. However, the trauma of such scrubbing neees.sarily 
causes damage to viable cells and reduces the effectiveness of the im- 
portant factor of tissue resistance in ])reventing invasive infection. All 
blebs were intentionally left unruptured and no surface debris was dis- 
turbed. This plan was .justified by the absence of growth in cultures of 
bleb fluid taken at intervals after the burn in these and other patients. 
Such results indicate that the intact outer wall of the bleb acts as ade- 
quate protection, preventing the penetration of pathogenic organisms 
from without. Even the epithelium lying on the surface after rupture 
of a bleb acts as a protecting membrane and v.'as not removed. Bach 
patient was given a prophylactic dose of 2 Gm. of sodium sulfadiazine 
intravenously about three hours after admission. Subsequently, sulfa- 
diazine was given by mouth in do.sage.s of 6 Gm. daily. No sulfonamides 
were used locally for two reasons: fii-st, because of inabilitj" to control 
absorption accurately and, .second, because evidence from clinical studies 
indicated that the sulfonamides are present in effective concentrations 
in the bleb fluid even if the initial dose is given as late as forty-eight 
hours after the burn. Sulfadiazine determinatives in these and other 
patients with early administration of the drug revealed practically 
identical concentrations in the blood and bleb fluid. On the sixth day in 
one patient, a level of 6.7 mg. per cent of sulfadiazine was found in the 
bleb fluid, with an associated level of 6.6 mg. per cent in the blood. 
After confiiming the above observations, a ease was selected for delayed 
administration of the drug. A single do.se, 4 Gm., was given two days 
after the burn. Twelve hours later bleb fluid and blood samples were 
taken. A level of 3.0 mg. per cent of sulfadiazine was found in the 
bleb fluid, with a level of 6.0 mg. per cent in the blood. 

The reliance on tissue resistance and internal chemotherapy to control 
invasive infection was justified by the finding of hemolytic streptococcus 
in only two cultures among all the surviving patients. Both of these 
weie taken at the first change of dressing on the fifth or sixth daj’’. Cul- 
tures from areas of second and tliird degree burns at this time shelved 
coagulase positive staphylococcus and gram-negative saprophytes. Sub- 
sequent cultures from these areas showed an increasing number of 
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sapropliytos and docvoasin-.' niimbors of stapliyloc-occi, except in the areas 
of third degree burn in whieli the slapliyloeoeei nourished in the slough. 
Although surface nifeetion was present in the slough, there was no evi- 
dence of invasive infection in the surrounding .skin. JEarginal areas of 
second degree burn were well healed by the time the slough began to 
separate, and there was no evidence that any areas of second degree burn 
were converted into areas of third degree because of infection. 


The average «nie liefore eoiiiplete separation of the slough was twenty- 
ve ays. This is a longer interval than one normally expects the 
IH-oeess to take. Tlie relative freedom of the wounds from invasive in- 
fection iiidj be of significance, since little ]ius and no abscesses were 
lound beneath tlic slough when it was finally removed. In one patient, 
extensor tendons of tlie index and middle fingers were found exposed 
over the metawirpophalangeal joints for a distance of from 3 to 4 cm. 
The surrounding granulating wound, from which eoagulase po,sitive 
Staphylococcus aureus and Bacillus protciis were cultured, involved most 
of the back of the hand and extended to the tip of the proximal 
phalanges. In spite of the presence of staphylococci in the wound, these 
tendons were salvaged by being covered with a direct abdominal flap on 
the twenty-eighth day after the burn. Such a procedure would be 
hazardous in a wound with active infection. 


The application of injurious agents on the freshly burned surface is 
another common cause of death of cells undamaged by the heat. Ex- 
perimental studies on the rate of epithelial regeneration have been 
leeently carried out comparing various agents recommended in the treat- 
ment of burns. The donor site from which a dermatome graft had been 
cut was used for this study because an epithelial defect of uniform depth 
Was produced and because the factor of infection in retarding healing 
was eliminated. Comparisons of the rate of epithelial regeneration were 
made in subdivisions of the same donor site. Boric acid ointment, 10 
per cent, lightly impregnated in a single layer of fine mesh gauze and 
held in place with a firm dressing was used as control treatment. The 
late of healing beneath this dressing was comjiared with that of tannic 
acid, the djms, and several ointments recommended in the treatment of 
burns. Healing with the control boric acid ointment gauze and the other 
ointments took place in about ten or twelve days but was delayed be- 
neath the escharotics, in one patient as long as sixty days. 


Since the above evidence indicated that the tanning agents delay heal 
mg, none were used in these victims. In the definitive dressing, fine 
mesh gauze lightly unpregnated with boric acid ointment similai- to that 
used in control treatment in the experimental studies was applied. 
The ointment gauzewvas placed earefullj’’ and evenly on the burned sur- 
faces and covered with gauze sponges. In order to secure a resilient oc- 
clusive dressing, mechanics waste and an encircling bandage were 
upplied. In the extremities the occlusive nature of the dressing seemed 
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to reduce the amount of plasma that escaped into .i',c tissue, hut aliout 
the face there was a redistribution of the cscapnVii fluid with edema 
descending down tlie unburned chest Avail bcloAV tiid lcA'cl of the dressing. 

The second guiding principle in the managcmeuf,' of ' these patientii was 
the closure of the open Avounds as early as possible 'with skin grafts. ' The 
temptation to Avait until burn Avounds heal spontaneously is great, but 
manj^ are so large that healing Avill never occur. Also, the epithelium in 
spontaneous healing is of poor quality and is easily damaged by the 
slightest trauma. But sucee.ssful early closure by skin grafting demands 
aggressive and painstaking aliention to local dressings and general sup- 
portive measures. 

The reasons for early grafting seem obvious. First, a large unhealed 
bimn is a debilitating lesion. There is chronic sepsis in the Avound Avith 
loss of protein and body fluids. Progre.ssivc anemia is usually present. 
The patients become more emaciated as they di-aw on their body re.serves. 
Only Avith concentrated feeding by mouth and supplementary in- 
travenous feedings and transfusions can they be carried through the 
preliminary stages before grafting is done. For these reasons, each of 
the victims, after recovering from the initial shock, Avas given a carefully 
planned high iirotein, high caloric, and high vitamin diet. This Avas 
supplemented by intravenous feedings of amino-acids and by trans- 
fusions if clinical and laboratory obseiwations indicated the need. The 
most severely burned patient rcceh-ed a total of lAventy-five transfusions 
and daily amino-acids intravenously for about tAvo Aveeks before the 
first graft Avas done. 

The development of contractures can be a\'oided only by early cover- 
ing of the raAV surfaces Avith skin grafts. The normal healing of an 
open Avound involves tAVO processes: reduction in the size of the defect 
by contraction of scar tissue and epithelialization of the raAv surface 
from the marguis. The larger the aa'ouikI, the greater Avill be the con- 
traction before healing’ takes place, but in some instances contraction 
continues and complete epithelialization never occui’s. Among the 
victims the first graft Avas done on the tAventy-third day after the 
disaster and the last at fourmionths. Slost of the operations Avere done 
during the sixth Aveek. A minor contracture developed in the neck of the 
most severely burned patient. Tliere Avere no other's, but on the back of 
the hands of tAvo patients thick keloid has dcA’eloped Avhich Avill require 
further corrective procedru’es. 

Maintenance of the patient’s morale is another reason for early graft- 
ing. No group of patients suffers more menial and phj'sical torture than 
the severely burned. The pain of repeated dressings tests the courage 
of the most stoical and may necessitate anesthesia for dressings. Morale 
is hard to maintain unless great care and patience are used in changing 
dressings and unless promise of relief can be given by earl}’’ covering 
of the painful surfaces Avith grafts. There is alAvaj’’s a striking change 
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ill attituclo wlieii Jie wounds arc closed, and one of the most striking 
is the return of normal appetite, resulting in a prompt gain of weight. 

The final reason icr early grafting is economic. The hospital stay can 
be reduced by grafting the burned surfaces earlJ^ Otherwise, it may be 
prolonged many months or even years. Tlie average hospital stay of the 
\ietims of the disaster was eleven weeks, the minimum was three and 
one-half weeks, and the maximum, twenty weeks. Diu-ing this time, 
one 01 more skin grafting 0]icrations were done on nine of tlie ten 
severely burned patients. The tenth patient had a .small area of deep 

urn on the back which rapidly healed from tlie margins without 
grafting. 

In preparation of the raw surfaces for grafting, constant wot dre.ssings 
were applied with moderate iiressure. The progre.s.s in clinical improve- 
ment of the wounds was cliecked by repeated cultures. At each change 
of dressing the surfaces were earefullj" cleaned with soap and water and 
oose debris mechanically removed. It would liavc been better to 
alternate the wet dressings with ointment dressing, s, but tlic patients did 
not tolerate the change liecause of the discomfort of the drying in the 
latter type of dressing. The constant moisture seemed to delay the 
reduction of edema in the granulations and the devoloirment of a firm 
smooth surface free from organisms, such as Bacillus pyocyaneus and 
hemolj’tic streptococci, which are knoivn to interfere with successful 
giafting. Sulfanilamide powder in controlled doses was dusted on the 
granulations preoperatively in several instanecs. The edema subsided, 
and the surface drainage decreased with the treatment more rapidly than 
with the wet dressings alone. In two patients there was loss of graft on 
the backs of the hand. One of these patients had a plasma protein level 
of 5.5 mg. per cent at tlie time of operation, and in the other beta hemo- 
lytic streptococci were found in the wound. Tliere were no losses of 
giaft following the local use of sulfanilamide. 

The split thickness graft is the ideal graft for covering large and small 
surface defects from burns. Large sheets of skin are available, and the 
donor site is healed in about two weeks with little or no scarring. Several 
Clops can be taken from the same area if tlie donor sites are limited. In 
these cases split thickness grafts were used to cover the raw surfaces 
with the single exception of the iiatient meiitioned above who had ex- 
tensor tendons exposed and in whom a direct abdominal flap ivas used. 

A- flap apjilied to a granulating surface is indicated only to iireserve or 
protect moving structures which might be destroyed or whose function 
Might be impaired if not covered promptly ivith skin and subcutaneous 
tissue bearing its own blood supply. The use of pinch grafts in burn 
defects is not advisable for several reasons. Tlie surface grafted has an 
Ugly mottled appearance occasionally witli lieloid between the grafts, 
Mid the donor site is badly scarred. Exposed surfaces covered ivith 
these grafts do not withstand mild trauma. None were used in tliese 
patients. 
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The skill on the dorsum of one or both liands and arms ivas deeply 
burned in nine patients. These areas were the first grafted for reasons 
of comfort and earlj^ restoration of function. Tlie relatively .small areas 
of third degree burn on the faces were grafted as early as possible for 
cosmetic reasons. The back was burned deeply in six patients. Several 
of them also had burns of the hands and arms which were treated first. 
During the interval, the backs liealed .so rapidly that grafting ivas nece.s- 
sary in only one patient. Small areas of the scalp were allowed to heal 
.spontaneously; larger areas were grafted. Expo.sed cartilage of tlie 
ear in one victim was saved by adequate soft ti.ssue drainage. The legs 
of two patients were grafted. 

Keloid has developed in the hands of the two patients mentioned 
above in whom there was loss of tlie graft. It has also developed in 
several small areas of the neck and chin as well as the larger areas of the 
back where spontaneous healing occurred. Elsewhere there has been 
satisfactory surfacing by successful skin grafting. 

Function of the hands has returned slowly because of inability to 
splint the hand in the neutral position. Flexing the fingers put the open 
wounds on the dorsum under tension, and the patients could not tolerate 
the pain. There was also blanching of the ti.ssue over the joints which 
increased the danger of further tissue necrosis and exposure of the ex- 
tensor tendons and the joints. Therefore, the fingers were allowed to 
remain in extension and the wrist in a neutral or slightly dorsiflexed 
position until, at operation, they were put in a more nearly normal 
po.sition. With complete healing, recovery of function has been hastened 
by supei’vised physiotherapy with the use of whii-lpool haths and local 
massage. There is normal extensor function in the hand of the patient 
who had the direct abdoininal flap over two exposed tendons. 

COMJIEXT 

The ultimate purpose of any method useful in the local treatment of 
burns is to protect from secondary damage all cells not destroyed by the 
heat. Therefore, the evaluation of the unorthodox method employed in 
this group of patients depends on determining whether the healing time 
was prolonged because the burns were neither debrided nor cleansed 
before the first dressings were applied. 

The usual healing time of uninfected second degree burns is from 
two or three weeks, which was the same interval of healing in these 
patients. Examination of the wounds at the first and subsequent dress- 
ings revealed no destructive invasive infection. The destroyed epithelial 
debris was dry, and the contents of the intact blebs were sterile. The 
failure to debride the wounds initially did not delay the healing of the 
second degree burns in any measurable degree. 

In the patients with both second and third degree burns, the surface 
remained free from active infection during the first two weeks. By the 
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end of two weeks, the areas of seeoiid de‘>'ree buru were healed, while, 
in the immediately adjacent third degree areas, slough was separating. 
Staphylococci and tlie saprophytes floiudshcd in the slough but did not 
invade the living tissues. Little exudate and no abscesses were found 
beneath the slough. The first graft was done on the twenty-third day. 
In one patient, exposed extensor tendons were found and salvaged by 
being covered with an abdominal flap on the twentj'-eighth da5’. It is 
apparent from tliese observations that the wounds were free from in- 
vasive infection and that tliere was no measurable dcla}’’ in carrying out 
the reparative procedures. 

It seems reasonable to conclude from these observations, both on the 
second and third degree burns, tliat debridement and cleansing need 
not be part of the definitive treatment. Tissue resistance and general 
chemotherapy can be relied upon to prevent invasive infection. How- 
ever, for success, an ointment gauze .should be used to allow di’ainage into 
the overlying dressing. The surface must not lie sealed by an impervious 
membrane or a harmful eschar. Precautions should be taken to reduce 
contamuiation by careless exposure of the wounds at the primary dress- 
ing and by two frequent subsequent changes. 

The importance of the general nutritional state in the spontaneous 
healing of burned surfaces and the preparation of these surfaces for 
successful sldn grafting cannot be overemphasized. Only by early skin 
grafting can large burned areas be covered and the development of con- 
tractures be avoided. 

SUJniARY 

The experiences with victims of the Boston night club fii'e treated at 
the Massachusetts General Hospital are described, and the evidence which 
led to the unorthodox method of treatment is presented. The dangers 
of invasive infection and harmful escharotics to cells suiwiving the heat 
are stressed. The ■value of reliance on tissue resistance, internal chemo- 
therapy, and occlusive ointment gauze dressings in promoting early 
healing of second degree burns and in preparation for repair of third 
degree burns with skin grafts or flaps is emphasized. 
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FKBE THANSPLANTATION OP TUB NIPPLES AND 

APEOLAE 

WiLLLVii ]\Iir/roN Adams, !U.D., ^[kmpuis, Tfxx. 

(From the Department of Plastic Siiryerij, TJnirersity of Tennessee (dtdical School, 

Memphis) 

T he purpose of this article is to ijivc additional proof that free 
transplantation of the nipples and areola can be successfully per- 
formed. The method offers a distinct advantafre over the usual types 
of mammary plastics in that the reshaping: of the breasts is completed 
before an 3 ' attempt is made to select the new sites for the nipples. 

Numerous operations have been devised for reducing: the size and im- 
proving the shape of the hj'pertrophied and peirdulous breast. Simple 
amputation of the. breast with complete disregard of the nipple is re- 
corded as having been done in the earlv part of the sixteenth century. 
Amputation is inexcusable for the benign hyperli’ophied and pendulous 
breast. 

Lotsch® and ilartinez and Noel' were of the first to employ sldn pla.stie 
operations for improving the appearance of the simple ptosed brea.st. 
Their technique coirsisted of various incisions of the skin about the 
nipple permitting it to be shifted to a higher position on the breast. 

For the overl.v large pendulous breast, lilornard,® Lexer-Krashe,- 
Hollander,® and Passot® advocated a re.section of the excess breast tis- 
sue, and at the same time an improvement of the shape. Of these, 
Passot ’s technique probabl.v offers the best results. An incision is made 
around the areola, and a circular buttonhole incision is made at the 
newly selected site for the nipple. The skin above the nipple is under- 
mined sufficiently to allow shifting of the nipple, intact with the gland 
tissue, to its new location. The redundant portion of the breast tissue 
with the overljdng skin is then excised, leaving an incision to be closed 
along the submammaiy fold. 

Joseph,'* in 1922, was one of the first to advocate the two-stage op- 
eration for excessivel.v large and pendulous breasts, since this method 
lessened the danger of necro.sis of the nipple and areola. This operation 
consisted of a tran.sfixation of the nipple with the mammarj^ gland tis- 
sue to its new location in tlie firet stage, and removal of the redundant 
breast tissue at a second stage. 

The following j-ear Axliausen* inti-oduced his method of undermining 
the skin overlj'ing the entire breast, permitting a free upward shifting 
of the breast noth the nipple. The excess breast tissue was then removed 
from the medial and lateral aspects. 

meeting: of the American Society of Plastic and Reconstructive Surgery* 
Receivpd for publication, Sept. 10, 1943. 
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Biesenborgerr in 1927, advocated his method oi' reducing and reshap- 
ing the breast bj" means ot an S-shaped incision in the lateral portion of 
the niammaiy gland. The remaining breast tissue, with the nipple in- 
tact, was then rotated on itself to fornra more conical shape. 

Thorek,*® in 1921, reported: “It is possible to disconnect completely 
the nipples and areolae from the subjacent beds and transplant them 
to a new position in the remodeled breast.” 

For some time I had wanted to attempt the free grafting of the nipples 
and the areolae, but the opportunity did not present itself until one and 
one-half years ago, when a negro woman was referred to me for com- 
plete removal of her breasts. Because of their tremendous size and 
weight she was unable to do any work. In addition, they caused her 
considerable discomfort. The patient voluntarily stated that it was 
absolutely immaterial with her whether or not the nipples were saved. 
This appeared to be the ideal ease for first trying a free transplantation 
of the nipiiles and areolae. 

CASE REPORTS 

Case 1. — E. p., a Negro woman, aged 34 yeais, wa.s admitted to the John Gaston 
Hospital on Maj' 18, 1942. Her chief coniplaijit was very large breasts and baeh- 
aehe (Pig. 1 A). The patient iir.st noticed breasts increa.sing in size three years 
before admission. After removal of the uteru.'-, both tubes, and both ovaries in 
1940, the size of the breasts incrca.scd much more rapidly. For one year before ad- 
mission to the hospital the patient had been unable to work because of the extreme 
weight and size of the breasts. If the patient was required to stand for any length 
of time, she had considerable pain in the upper part of her back and shoulders, 
as well as in the upper part of the anterior chest. "When breasts were not supported, 
there was an intense itching of the nipples and areolae, together with a dull aching 
pain in. the whole lower portion of the breasts. 

The patient had always been well until she developed a. pelvic inflammatory dis- 
ease m 1940, for which she had a supravaginal hysteiectomy and a bilateral salpingo- 
oophorectomy. Findings at operation were uterine fibromyomas, bilateral salpingitis 
of the left hydrosalpinx, left ovarian cyst, and bilateral ovarian atrophy. Slie began 
menstruating at the age of 14. Menses were twenty-eight-day type, six days' dura- 
tion, and regular until about six months before the pelvic operation. The patient 
had been married ten years and had one pregnancy which teiminated in a miscar- 
■iage in 1934. Physical examination was essentially negative for the breasts which 
extended down to the upper margin of the pubic bone. IVhen she was in a sitting 
position, the breasts rested on the thighs. The skin of the supramammary region 
was very tight due to the extreme weight of the breasts. The areola of eaoli breast 
measured about 3% inches in diameter. If the breasts were allowed to liang, the 
mpples and surrounding skin became noticeably cooler. 

Operative Procedure . — With the patient in a sitting position the new sites for 
the nipples and areolae were selected and outlined with brilliant green. A circular 
wea of the desired size was outlined about the nipples which were to be transplanted, 
-•^fter the usual skin preparation, 1 per cent novocain infiltration was used as an 
anesthetic. With a very sharp scalpel, a near full thickness skin dissection was made 
at the new site for the nipple. This dissection was done as in obtaining a near full 
thickness skin graft, removing all the glandular portion of the skin, and leaving 
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i'l.ai.'. .. gaa (jevelop in tlie su! 
given w.tli successful resul;-.. .\i;. 
ureas began to appear in the aie< 
Pigmen'. .Six monlli.s lare- all th 
dofitp,,. erection of iho nu.ples -r 
lontra nne oi the .-'Piooth muscle 
I'u-n of norn..,| tactile sensi.tilm of 


la’ juiary incisions. Thiee x-ray treatniPi ■■ v.e-o 
- - tlirc weeks after Ihp -iperatirn siiial! b ..ae.icd 
.p a.c -. result of a Ins.-- of some of the binv'isl- 
nonnai pigment Im-.l jeappeared. Thei‘- r-u-. a 
.n-iiiipu!atioii, wliich could only result fii-;i. ‘he 
.-lifted with the nipolc.i. Tliei. was ahs. rc- 
■Iie nipples and aieolae I'PisT. 1 / 1. y'/ 
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* fwn r'lw burfjiccs of bubcutuncous 

..leutlo. suture. If u„e 'approulmated u.tl. 00 plain 

"ns «uae uutl, i.te™p« Su. 1 Iteknn.el n„d n .enl.nu.us 



Fig. 4 (Case 2) — A Completed elastic immobilizing dressing, B. P^^^^^v^raform 
removed to illustrate the different layers applied m the following order, - 
gauze, dry gauze, rubber sponge, dr> gauze and elastoplast. 


ADAJIS: KUr.IC TRANSPLANTATION OP, Ni’PIAiS AND AREOL/VE 


193 


suture of 3(o) Uokjuitol bhick silk. After tlio losluipiiig ol tI\o bi easts was completed, 
and while the patient was .still iii a, neiu-.sitttng i)o.-ition, the new sites foi the nip- 
ples weic selected and outlined eoiiesponding in si/.c to the nipple grafts. The 
circular area,s of akin were dissected eaiefull.v, leaving only a thin basal layer of 
the dermis, and being rery eaieful not to expose the subcntaneons and fatty tissue. 
After complete hemostasis was obtained, the nip|)lo and aieola grafts woie''sutuied 
m their new' location, as described in Case 1 (Fig. 2 ll and C). 

-Vu elastic piessuie bandage was applied in the following mannei. TInec lajeis 
of 3 per cent Xeiafoim gau/.e weio placed immediately o\er the giafts and the in- 
cisions of the submammaiy fold.s. Dr}' gau/.e, 1 cm. in thickne.ss, was next applied, 
then a rubber sponge of the same thickne.ss. The cential poition of the sponge w'hich 
was to lie directly o\er the nipple was '‘sauceiized ” as a. precaution against ex 
erting too much pressure on the nipplc.s. T'he rubber sponge was covered over with 
a thin layer of dry gauze. The dressing, at this point, was held in place w'ith a few 
strips of plain adhesive. Both bieasts were completely coieied with a thin layer 
of dry gauze. Three-inch elastoplast was used to immobilize the bieasts, and to help 
maintain their proper shape, oblitciatiug any jiossible dead spaces, and to assure 
an e\en distribution of pressuic throughout (Figs. 1 A and 4 B). The iinpoitance 
of the proper dressing cannot be too stiougly emphasized, as the success of the 
Operation depends largely upon its application. 



^’i&- 5(Case 2). — Appearance of the nipple anti areola S'^afte at the first thessin^ 
ten days postoperatlvely. There was a complete take of the giaiis. 


The dressing was inspected daily to be suie that proper pressuie was maintained, 
and that there was no odor oi drainage piesent. Piactically the only pain of which 
the patient complained was a backache in the lumbar region. This pain disap- 
peared immediately after she W'as allowed to sit up. 

The first postoperative diessing was done on the tenth day. There was a com 
Plete take of the nipple and areola grafts (Fig. 5). All sutures were removed, anc 
nn elastic piessure bandage was reapplied (Fig. 4 -f)- 
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the thirteeiitli p i-toperative clay. A pressure- 
The patient left the hospita sufficient pressure and immobiliza- 

bandage was wotn for two She was last seen seven months fol- 

tion were maintained by a wel • proportioned in size and shape and were 

lowing the operation. The of tenderness or soreness Three 

smooth and Arm normal tactale sen-sa- 

months after operation, the p t t „ appearance. The nipples 

tion of the nipples and areolae " Lrrounffing areola tissue. Following a slight 
^^ere definitely elevated above the . niuples and a constriction of the 

marsagdng there was a definite erection 3 «). This .fiiould 

areolae tissue of function” of the grafted portion of the 

definitely prove that there is a ictu 

smooth muscle of the nipple. 



Fig. 6 (Case 2). — Close-up photograph, seven .months P normal aPP 

grafted nipple and areola on the newly shaped breast, inusi s 
ance of the nipple and areola after free transplantation. 

SUJDIARY ^ 

Free transplantatiou ot the nipples and areolae is lecoiiuh 
the correction of the extremely large and pendulous coiapl®^® 

moval of the rediuidant maimnary tissue, together t'd t ^^gglae, 
reshapmg of the breasts and the free grafting of the shape 

can he accomplished in one oneration. After the proper the 

of the breasts has been obtained the selection of the new si^^^ gurootb 
^nipples may be more accurately made. A small portion 0^ nipP^^® 
nrasclf cd the iiipples .should be included in the grafts so t n- 
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will be elevated above the areolae, giving them a nbrmal appearance. 
Itds'lhought that nipple and areola grafts should takif mth the same 
relative assurance as the usual free full thickness skin graft. 
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SIMPLIFIED METHOD OP ROTATING SKIN AND MUCOUS 
ilEMBRANE FLAPS FOR COAIPLETE RECONSTRUCTION 
OF THE LOWER LIP 

Neal Owens, il.D., New Orle.us^s, La. 

(From the Division of Plastic Surgery, Department of Surgery, School of Medicine, 
Tulane University ; Ochsner Clinic; Charity Hospital; Eye, Ear, Nose and 
Throat Hospital; New Orleans) 

D efects of the lower llp result from inflammatory or degenerative 
processes, as advanced carcinoma^’ - and extensive ulcerations 
(noma) ; or traumatisms from burns^ or otlier accidents. ■*’ •' That recon- 
struction of these defects has been a surgical problem for many years 
is evidenced by the fact that according to Pierce and O’Connor,’^ over 
sixty-five methods and modifications of repairing complete or partial 
defects of the lower lip have been desenbed in the literature. According 
to Martin,'’ von Bruns,' as early as 1859, had found thirty-two methods 
described by fifty-two authors. That there have becix so many different 
methods for the correction of this defect is indicati^•e of the inexpedience 
of any one method. This fact should decry, on tlie one hand, the ad- 
vancement of a new technique which may bve only as good as others pre- 
vioiusly advocated, and yet, on the other hand, 'Should be a stimulant 
to the development of a technique which fulfills satisfactorily all sur- 
gical requirements. 

Cheiloplasty for carcinoma of the lower lip, one of the oldest op- 
erations known, has been practiced since the days of Celsus (born 
about A.D. 25).® He is generally con.sidered the originator of a method, 
the principle of which is still adhered to today — ^V-shaped incision and 
modifications including horizontal incisions from the angles of the 
mouth and along the lower edge of the mandible forming two lateral 
flaps of the cheek. According to Poman,® the Hindus utilized 3'otating 
flaps from the adjacent tissues to reljuild a defect of the lip ; this later 
became known as the Indian method. Tagliaeozzi is accredited with 
the first description of a technique using flaps from the arm (1597).® 
Chopart,’® in 1785, reported the use of advancing flaps from the neck 
and chin for this purpose. Jlost of the operations advocated today are 
modifications of procedures, the basic principles of which were recog- 
nized in the early nineteenth century. 

Bernard^ and Burow and Saemann,*- in 1853, devised an operation in 
which full-thickness triangles were removed f)'om the upper lip and dis- 
carded. The lower lip was then built by loosening and pulling the sides 
of the cheeks to the midline over the mandible. This procedure was 
modified by Steward,’® in 1910, and Martin,® in 1932. 

Received for publication. Dec. G, 1943. 
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OWKNS: UECONSTRUCTKtN^^'lli’ LOWER MR 

111 1877, Est hinder'^ proposed a procediiiv wliicdi is one ol the recog- 
nized methods of lij) reconstruction today. A V-shaped incision is made. 
A similar defect only one-half tlie size is outlined at the outer border 
of the corresponding- uiiper lip and excised completely, excepting the 
(issue Avhere the coronary artery of the lip is located. The upper tri- 
angle is then turned down into the lower lip and sutured. In 1936, 
Padgett*'"' modified this o]ieration In bringing the outer part of the lower- 
lip to the center to form the middle ]rortion of the lip. The outer part 
is repaired from the upper lip flap. There have been innumerable 
modifications of the hlstlander operation. 


All extensive lower lip defect is usually reconstructed by some form 
of pedicle transplant, sliding,*** rotating,** or advancing.*® These trans- 
plants may be rotated from the tissue above together with a portion of 
the upper lip, they ma.y be rotated from tissues beneath and lateral 
to the chin upward to rest on a buttress of tissue, or they may be rotated 
from the tissue above and lateral to the upper lip with the pedicle at- 
tachment incorporating a portion of the upper lip. In 'most methods 
of rotation flaps the necessitj’- of a lining for the pedicle is ignored 
and frequently the mucous membrane lining the lips is overlooked. It 
is not unusual for the surgeon attempting reconstruction to under- 
estimate the amount of tissue necessary to obviate the possibility of sub- 
sequent tightness of the lips. Consequently, a foreshortened, noticeably 
tight lip, v'hich permits drooling, invariably results. 

Sliding flaps, commonly fashioned from the tissues of the cheek lateral 
to the defect, are usually outlined by parallel incisions from the defect 
backard to the region at the anterior border of the ramus of the 
. mandible. These flaps are, of course, as wide as the defect of the lip. 
This method is objectionable because it produces a tight lip Avhich often 
breaks doAvn because of the great tension. It is not only cosmptieall.y 
undesirable but also functionally unsatisfactory; it narrotvs the orifice 
of the mouth proportionately, and makes tlie insertion of artificial 


dentures, when necessary, impossible. 

There are numerous Amrieties of adAmncement flaits. - ■ ^ These 

might appear to be ideal from a cursory glance of the diagrams illustrat- 
ing their formation. HoAveA-er, only casual stuclj- of these i. ustiations 
is necessary to realize that in most instances pedicle aps fanno c 
fashioned and made to heal to contormit.A. ^ common 

criticism is the resultant foreshortened lip and t ic iai m e o ® 

the mucous membrane lining. Not only are there associated residua 
lateral defects folloAving reconstruction in tliis A\aA, lut ^.oo unc lona 
result of the ncAV lip is doubtful. 

Occasionally, reconstruction of massive defects of the OAver lip by 
the use of tube pedicle transplants from dista.i regions has been ad- 
voeated*®--.- Leaiise the lip consists ot two layers ot skin Avith no 
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has been raised and shU'lml forward into the defect and found to’ be 
adequate, it is wrapped in moist saline gauze. The same pattern used 
for outlining this skin and muscle flap is then carried inside the mouth 
where the rapper and outer point is held fixed again, and in the same 



.i/AulCOus mGmbnana 

1/ ' ilap ra.is< 2 cL 


^Mucous 

^membranje 

^ped-icle 



Tria.Traigu.lcar.s^ 

rnuScLe 


• ' _ 
Denucied aroea. 


OutLine of 
skin and muscle 
Eiap 


¥ls. 4. — Drairingr .“iliowintf the advancement of the mucous membrane flap on the 
right cheek as it comes forward to join the skin and muscle flap. Tlie mucous mem- 
brane flap on the left has already been advanced for the .’’eception of the .skin and 
muscle. 




Fig. 0 . — Drawing showing approximation of skin and muscle flap with the mucous 
membrane flap on either side. It also demonstrates tlie metliod of drawing the 
mucous membrane flap over the upper margin of the reconstructed lip where it forms 
the new vermilion border. 
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maimer an area of mucous membrane identical in size and shape is 
raised and brought forward into llie defect to 'form the lihiiig of the lip 
(Fig. 3). The mucous membrane flap differs, from the skin flap in only 
two essentials: it is not so tliiek and it is .sliglitly ivider. The purpose 
of this discrepancy in width is to enable the surgeon to bring the extra 
portion of mucous membrane over the upper border of the skin flap and 




Pig. 6. — Drawing sliowing attaclinient of each composite flap with the other as they 
are joined in their final approximation to complete the newly formed lip. 



t-ccosa. 




closure c^envided. a-rca. 

Pig. 7. — Drawing illustrating the completion of the reconstruction. 


to suture it to the outer margin of the flap in such a way that it forms 
a covering for the upper boi'der of the skin flap. This provides the 
vemilion boi’der of the lip. Great eai’e is taken to avoid injury to the 
Stenseu duct. Following the dissection of the mucous membrane flap 
and its rotation into its anterior forward position, the defect is closed 





ni'; 


I 




Fig". S. — A, Photograph showing: extensive carcinoma around the right half o 
lower Up. B, Photograph taken ten days after operation. Procedure 
move all carcinoma and to reconstruct completely the lower lip at the 
C, Lateral view taken ten days following operation. D, Photograph taken app * 
inately' six weeks following operation. Although the details of the Up 
by the heard, one can see that the lip has undergone considerable relaxation a 
t\csvK'S are softer and under less tension at this time. 
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by direct approximation (Fig. 4). If there is any apparent shortness 
in the length of the mucous membrane flap, it may be necessary to ad- 
just the base of the pedicle. If the dissection has been carefully carried 
out and all measurements accurately -followed, the mucous membrane 
flap will fall into apposition with the skin flap so that they adheie in 
a normal manner and the upper boi-der of the skin flap uill be ade- 
quately co\ercd by the excess of mucosa (Fig. a). This represents 
the reconstruction of one-half the lip defect. When necessary, for com- 
plete reconstruction of the lower lip, the identical procedure may be 
carried out on the opposite side. 



A. 


9 —A. Photograph showing eeks^a«er complete 

cinoma of the lower lip B, Photograph taken appioximaieij 
reconstruction of the defect of the lowei lip 


The defect inside the mouth, which should be sutuied first, 
with little or no difficulty by means of interrupted sutures of small blae v 
silk or 0000 silkworm gut. This line of closure continues along the en- 
tire inferior border of the neivly formed mucous membrane flap (fi ig. ■ 
The skin flap is then brought up into its position ivliere it serves to le- 
construct part of 'the defect of the lower lip, and the resulting e c c 
lateral to the skin flap is closed by interrupted .siituies P * 
silk (Fig. 5). The flap usually will remain in place without tension.^ 
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Approximation oi‘ tlie inferior inarj^in of the skin flap with the margin 
of the defect is then carried out with interrupted sutures of 0000 silk- 
worm gut and an occasional suture of small black silk for tension. ' If 
this procedure is carried out accurately aiid meticulously tlierc will be 
no tightness, shortness, or tension (Fig. 6). The excessive 'mneous 
nigmbrane comes over the upper margin of the skin borders of the skin 
flap -to form an entirely satisfactory vermilion border (Fig. 7). Two 
deep retention sutures of No. 50 white cotton- ai’e taken to hold the two 
skui flaps in close aiiposition in the midlinc.- Other sutures of 0000 silk- 
worm gut are added as interrupted ones. Because of the danger of 
infection in this type of wound, a small rubber dam drain is inserted 
through a stab wound made in the .skin beloirlhe reconstructed lip and 
carried up to the inferior margins of the new lip by blunt dissection 
with curved sei.ssors. This is left in place for forty-eight hours. Be- 
cause this type of wound is subject to excessive contamination and be- 
cause of the possible development of Vincent’s angina, except when 
contraindicated, a proiihylactic do.se of ncoarsphenamine intravenously 
is routinely administered. An additional 5 per cent solution of neo- 
ai'sphenamine in glycerin is applied three times daily along the suture 
line. 

This procedure has been carried out on twelve patients. The cos- 
metic results have been uniformly good, the functional results gratify- 
ing in all twelve eases. It is significant that in all of these patients there 
has been a noticeable absence of tightness or shortness of the lips and 
in no instance Inis a patient complained of drooling. 
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Fig. 10.— A, Defect of the lower liP “’ssultins from, extmpabon^^of. m 
S* Photograph taken approximately two taken approximately six weeks 

the lower lip. c. Lateral view of, reconstructed Up taaen app 

alter time of reconstruction. . ppii carcinoma. 

Fig. 11.— 4., Defect of lower Up e-^Urpatmn of 

f. -Vppearance of the lip approximately six to following this reconstruc- 

showing the ability of the patient to obtain good open mte ioiiom g 
lion. 


10 . 



208 


bUKUJiKY 


as a causative i'actoi- iu the production of accidental deaths in this 
comxti'}', being surpassed only by automobile accidents and falls. 

Children are constantly brought into Jiospitals for the treatment of 
burns wliich re.sult from the upsetting of pots containing hot water, 
scalding foods, or drinks of various sorts. A child reflects a natural in- 
stinct when he grasps the handle of a pot to peer into its contents. Moth- 
ers are aware that their children are inquisitive, yet they seldom visual- 
ize the possibility of serious accidents which this quality can cause in 
their own. kitchens. Full realization of this possibility should residt in 
mothers’ refusal to let children go into kitchens. Some mothers xvill 
contend that this an impossible prohibition, stating that one cannot 
keep children out of kitchens, but I know from experience that it is 
possible to enforce such a houseliold restriction. AVith a conscientious 
amount of instruction it is amazing to find children stopping short at the 
kitchen door and making no effort to go into forbidden tendtory. How 
much better to exercise a little effort toward a program of this sort than 
to experience the heartaches of watching a serious^' burned child who 
may even lose his life as the result of a burn from hot fluid or food. 
Within the jrast three weeks, three such cases have been presented for 
treatment on one service in the city of Nexv Orleans, indicating the rela- 
tively high incidence of burns from this cause. 

Every parent knows that a flimsy garment becomes a flaming torch 
when placed in contact with an open radiant heater and yet each year 
scores of helpless children (and adults) are presented for treatment with 
burns which resulted from this sort of thing. The obvious ansxver is 
thoughtlessness and Jack of caution on the part of busy parents. A 
year-in and year-out program designed to remind parents of this hazard 
xvould do much to reduce the incidence of this class of bqrns. Another 
hazard equally as obvious is that of boiling water in open tubs. Every 
parent Imovs the danger of this and yet each year many children are 
brought to hospitals with severe burns resulting from contact with hot 
water in tubs. Alany of these children plunge dovmward in attempting 
to investigate the contents of the tubs; others stumble and fall into the 
steaming water; others are placed iu hot water bj^ their own mothers, 
who assunie that the water is of proper temperature. The danger of 
these hazards properly emphasized and constantly reiterated Avould do 
much in lessening burn mortality from these causes. 

An educational program to reduce the incidence of burns should direct 
especial effort toward obtaining strict enforcement of laws prohibiting 
the sale of fireworks. The obvious need of this prohibition requires no 
discussion. The sale of this type of explosive to children is against any 
vestige of common sense and should be strictly forbidden at all times. 

Nmnerous other instances of fire hazards, equally as obvious or in- 
sidious as the few common ones already listed, could be incorporated into 
a comprehensive educational campaign to eliminate some of the more 
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common causes of high mortality from burns. Such a survey, with ade- 
quate discussion of their relative importance in the production of such 
an alaiming mortalitv rate, could not fail to eftect a tremendous reduc- 
tion. A perennial program which would continue to parade these facts 
before the general public until their hazard values were established 
would serve as a driving force in effecting still further reduction in the 
death rate from burns and in establishing a determination in the minds 
of countless parents and relatives to show a liontinued reduction in burn 
mortality. 

The problem of reduction in the mortality rale by an educational pro- 
gram like that proposed is of definite concern to -all plastic surgeons. 
All possible effort toward tlie development of such a campaign should be 
exerted by those concerned in advancing plastic surgery because the 
adequate care of burns embodies so many fundamentals of this specialty 

— Neal Owens, M.D. 

New Orleans, La. 
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Treatment of Burns. By Henry N. Harkins, Henry Foul Ho.spUal, Detroit, Ed.'l. 

Pp. 47, with 120 illustrations. Springfield, 111., 1942. Charles C Thomas, 

Publisher. .$6.50. 

Thhs is a comprohen-.ivc monograph embracing the wlmle subject of burn.s. Tlie 
phj’siologic aspects brought about by the 'extensive loss of tlie .surface covering i.s 
well .discussed. The many methods o‘‘-' local tieatment of the burned area aie 
discussed in detail. The tannic acid method, originated by the late Dr. Davidson of 
the Heniy Ford Hospital, is given special prominence — perhaps more than current 
trends in burn treatment justify. TJ>e general management of burns with reference 
to the replacement of lost fluid and plasma is empliasi/.ed, and practical guide.s, for 
the determination of tlie amount of plasma to be administeied, are outlined. The 
nutritional pioblem presented by patients surviving e.xtonsive burns warrants a 
broader discussion tlian th.at accorded this phase of the problem by the author. The 
plastic management of the late cases is well covered. Unusual complications attend- 
ing burms, such as bleeding duodenal ulcer, are dealt with at length. This is a 
valuable treatise on the ^vhole problem of burns and tin* monograpli can he recom- 
mended enthusiastically as an import.ant source book. 


Plastic Surgery of the Breast and Abdomen 'Wall. B\- .Max Thorek. Pp. 446, uith 

45S illustratioms. Springfield, 111., I9f2. Charles *0 Thomas, Publisher. 

This book deals essentially with two conditions: (1) abnormal or pendulous 
bieasts and means of surgical correction and, (2) lipectomy for the pendulous adipose 
abdominal wall. The author has approached tlic tir.'-t subject from a very 
pliilosopliic point of view'. Kacial and anthropological ditfeionces in bieast con- 
formation are discussed. The many operations which liav^ been densed to correct 
brea.st deformities are reviewed in detail. The illusti.itions are particdlarly good. 
-4.11 surgeons interested in the plastic reconstruction of jiendulou;. breasts will wish to 
acquaint them.selves with this book. 

The photographs before and after lipectomy exJiibit in a striking manner wliat 
can be accomplished in appropriate instances by .such an operative procedure. The 
possibility of fat embolism attending such procedure is deserving of rrrention. 
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Treatment of Burns. By Henry k Harkin-s, Henry J-’ord Ho-spila], Detroit, Ed. 1. 

Py. 47, with 120 illustrations. .Syringileld, 111., 10'12. Charles C llierna-. 

Publisher. . .‘ii(3..)0. 

This is a coiuprehen.-ive inono{;raph onibracing the whole subject of buriw, the 
physiologic aspects brought about by tin? extensive loss of the .surface covering is 
well .discussed. The niany methods of-' focal treatment of the burned area aic 
discussed in detail. The tannic acid method, originated by the late Dr. Davidson o 
the Heniy Ford Ho.spital. is given .special prominence — perhaps more than current 
trends in burn trelitmeiit justify. The general management of burns with reference 
to the replacement of lo.'-t fluid and plasma m emphasi/cd, and praetieal 
the deteriiiiiiatiou of the amount of plasma to be ■idiniiiislered, are outlined, i 
nutritional problem presented by putieiil.-" .surviving e.xteiisivc burns warrants a 
broader discussion than that accorded this phase of the problem by the author. 1 ic 
plastic management of the late cases is well covered. Dnustml complications atten 
ing burns, such as bleeding duodenal ulcer, are dealt with at length, this is a 
valuable treatise on the whole iiroblcm of burns and tlu> monograph can be recoin 
mended enthu-siastically as an important source book. 


Plastic Surgery of the Breast and Abdomen Wall. By Ma.v Thorek. Pp- -W*’, uith 

408 illustration.s. Springfield, III., 1942. Charles C Thomas, Publisher. 

This book deals es.sentially with two conditions: (1) abnormal or pendulous 
breasts and means of surgical correction and, (2) lipectomy for the pendulous adipo-c 
abdominal wall. The author has approached the first .subject from a 'er> 
philosophic point of view. Racial and anthropological difl’erences in bieast con 
formation are discussed. The many operations which hav-^ been devised to cornet 
brea.st deformities are reviewed in detail. The illustrations arc particular]! goo^ . 
All surgeons interested in the plastic reconstiuction of pendulous breasts will wish o 
acquaint themselves with this book. 

The photograjjhs before and after lipectomy e.xhibit in a striking manner 
can be accomplished in appropriate instances bj' such an operative procedure, 
possibility of fat embolism attending .such procedure is deserving of mention. 
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♦CHLOROAZODIN U.S.P. 

Available in powder form in boffles 
to prepare I gallon or 25 gallons at 
hospital and prescrlpfion pharmacies. 

nt/ff iantjj/t'i oj/ 

WALLACE & TIERNAN PRODUCTS, (NC. 

Belleville 9, New Jersey, U.S.A. 
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B-P SURGICAL KNIFE 





IN MANY RESPECTS the inherently superior qoolllies built 
into every Bord-Parker Knife Hondle ore os imporlont to the 
surgeon os the comparable qualities which hove established 
Rib-Back Blades as the finest cutting edges obtoinoble. 

B-P Handles are ootitonding lor durobilily. They ore 
meticulously checked for weight, balance, finish . . . ond 
most essential-o copocity to occurotely and firmly occom- 
modale every B-P blade purchased for component use. 

Distinguishable from other ovoiloble hondles, the distol 
ends of genuine B-P Hondles are scientifically topered and 
beveled to a Gothic Arch pottern for practicol and time- 
conserving use in blunt dissection. 

handies INCLUDE: 


NO. 9 ... A smoll, well bolanced Hondle es- 
peciolly suitoble for eye and plastic surgery, 
ond lor general minor surgical practice. 


SPECIAL 

NOS. 3L AND 4L . . . Elongated Hondles for 
use in deep surgery. 

NO. 3L Of fSET ... An offset elongoted Hon. 
die for use In hysterccloraies. 

AsIc your dealer 

BARD-PARKER COMPANY, INC. Danbury, ConnecUcut 
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OilRATING EFFICIENCY 


WITH THE 


Many ingeniously designed instruments 
have contributed, particularly in the last 
decade, to the extraordinarily high oper- 
ating efficiency of the modern surgeon. 

Yet it has remained for the Singer 
Surgical Stitching Instrument to place 
real suturing capacity in the operator's 
own hand. 

This precision-made instrument elim- 
inates the elaborate sterilizing, thread- 
ing and clamping preparation of numer- 
ous needles, and frees the operator from 
"hand-to-hand” dependence on surgical 
assistants. Stitching proceeds smoothly, 
deftly, rapidly — the instrument never 
leaving the surgeon’s hand, even for knot 
tying. Indeed, the cutting of the suture 
material, too, may be dextrously com- 
pleted with the keen knife-like edge of 
the lance-point needle. 

The Singer Surgical Stitching Instru- 




SURGICAL 


STITCHING INSTRUMENT 





ment is a surgical instrument of the 
highest quality — carefully balanced for 
easy manipulation in both deep and 
superficial fields. It employs any stand- 
ard suture material, and may be fitted 
from a variety of available needle sizes, 
shapes and styles. 

The instrument may be sterilized as a 
complete unit, or readily taken apart for 
cleaning and reassembly. All parts are 


rust-resistant. 


Illustrated booklet jitniished on 
request. Motion pictures demonstrat- 
ing operative technique also available 
for group meetings. Write Dept. H- 2 


SIHGER SEvmiG HAtHlilE tOHPAHY, Surgical Stitching Instrument Division, 149 BROADVMY, hew YORK i, N. Y. 
Persona/ demonslrailon avaiiable af your local 5/nger Shop 

Copj right U. S. A., 1M4, by The Singer Manufacturing Co. All Rigbta Reserved for All Coontrica. 
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5-0 chromic catgut retains its integrity in the tissues 
longer than larger sizes.”* 


This — and other characteristics which enable 


D & G Fine-Gauge Catgut to perform every function 
of conventional sizes with less trauma and tissue re- 
action— has made it the suture of choice for a wide 
range of procedures. 

D^u Fine-Gatige Catgtit 

THE EVIDENCE— Comprehensive literature on the size of catgut 
in relation to wound healing will be submitted at jour request. 
•Bower. John O. cl li.: .imrricja Jc^riul cfSurnr), -47.30. 1940. 
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IN RESTRICTED THERAPEUTIC DIETS 
. . . RIOTOSE 


rjp\ROLONGED adherence to thera- 
ij; peutic diets, whether restricted 
for disease treatment, or for relief of 
gastrointestinal symptoms, frequently 
causes deficiency states unless fortified 
with a well-balanced dietary supple- 
ment, 

Biotose* contains the recognized en- 
tire B complex and vitamin C, plus 
whole liver extract and Phytin* which 
provides Inositol. 

Available; 

Capsules ia bottles of 40, 100, SOO. 


PEPTIC ULCER 
CHRONIC COLITIS 
DIABETES MELLITUS 
CARDIAC CASES 
CHRONIC NEPHRITIS 
GALLBLADDER DISEASES 
FOOD ALLERGY 
OBESITY 



domottceei tJ/evfferfw fien, 

Pharmaceutical Products, Inc. 

SUMMIT, NEW JERSEY 

CANADIAN BRANCH MONTREAl, QUEBEC 
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PRINCIPLES AND PRACTICE OF 


WAR 



SURGERY 

by J. TRUETA, M.D. 

Furmerly Uirertor of Surecry, Genornl Hospital or Catalonia, 
Dniversity of liarculona; Assistant SurKeon (IC.M.S.) tViny- 
flelil-Morris Ortliopnoillc Hospital; Actine Sureeon-in-Charec. 
Arridrnt Service, Ilnilrlirro Inflrmnry, Oxford. 42,1 paces, 141 
IKiistrattons. PRICK, $8.S0. 


5-Point TRUETA Technic 

1. Prompt surgical treatment. 

2. Cleansing of the wound. 

3. Excision of the wound. 

4. Provision of drainage. 

5. Immobilization in a plaster-of-Paris 
cast. 


Listed above are the five essential principles in the biological treatment of 
wounds as formulated by Trueta, each and every one of which must be applied 
to ensure the greatest possible success. 

In this new book “PRINCIPLES AND PRACTICE OF WAR SURGERY,” 
Trueta sets forth in complete detail these procedures which he has adopted 
as a result of his experience in the Spanish War and in World War II. 
However the book is not confined to these methods alone, but deals fully 
with such important subjects as shock, transfusion, aerobic and anaerobic 
infections, including gas gangrene and tetanus, chemotherapy, antiseptics, 
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In order to permit a better nnderstanding and appreciation of the 
problems encountered and the difficulties to be overcome in the adequate 
care of the woiuided in this war and the plan upon which the modern 
scheme of medical care and evacuation has been based, it is deemed 
desirable to review briefly certain important considerations. It has been 
widely publicized that in contrast with previous wars this conflict is 
kejTioted by a high degree of mechanization and mobility. This charac- 
terization demands thorough comprehension of the factors involved, in 
order to permit an adequate realization of the medico-militaiy problems 
that are immediately posed in the adequate care of the wounded. Thus, 
during the active phase of engagements there may be a rapid progression 
of troops, leaving the wounded scattered over a large area, and even a 
constantly moving battalion-aid station will find it difficult to keep up 
with this advance. Many of these wounded must be sought on the battle- 
field where they lie after being hit and require litter transportation, the 
difficulties of which are further increased in regions of poor roadways 
and mountainous or jungled terrain. For similar reasons, their evacua- 
tion to the rear frequently requires fatiguing and time-consuming litter 
transportation. It becomes evident, therefore, that the first great ob- 
stacle in the administration of ideal treatment is the time elasping be- 
tween the occurrence of the injuiy and the institution of treatment. An- 
other important factor in this connection is the greater power of ord- 
nance which is being used in this war. As a result of these more power- 
ful desti’uetive agents, a higher incidence of severe injuries must be 
expected with consequent increased tissue damage and resultant shock. 
If these patients are to be saved they must be reached quickly, treated 
promptly, and handled gently. Even were their immediate removal 
from the battlefield to a hospital far to the rear possible, their condition 
of impending shock would make this highly undesirable. StiU other 
problems which deserve eonsidei-ation and which are unique in this war 
are those involved in the care of the wounded in amphibious operations. 
In these hazardous operations the difficulties of reaching and transport- 
ing the wounded and in providing adequate treatment are increased 
tremendously and the time factor is emphasized further. It has been 
a well-established principle that the sooner treatment of the wounded 
can be instituted the more successful are the results. This principle is 
emphasized in the plan of medical care in the forward area. The pro- 
gram is designed to overcome the difficulties enumerated previously 
which delay treatment, and to reduce the period between injury and 
institution of therapy to a minimum by shortening the distance between 
first-aid stations and units possessing the peraonnel and facilities for 
emergency surgical treatment and by constantly increasing the speed 
of evacuation. That these have been highly successful in overcoming the 
various obstacles described and in providing prompt surgical treatment 
is shown by the fact that the time elapsing between occurrence of in- 
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jury and first-aid care has averaged less than one hour, and between 
injury and emergencj’^ surgery at an evacuation hospital less than ten 
hours. 

In order to permit a better concept of how this program of medical 
care and evacuation of the wounded in the combat zone funetions, it is 
considered desirable to describe the component units of forward medical 
service and their mission. As previously stated, the program was 
planned with the view of utilizing every means possible to reduce to 
a minimum the time elapsing between the oecurreriee of the injury and 
the institution of therapy. Accordingly, treatment of the wounded in 
the combat zone is divided into two stages, i.e., the primary phase of 
treatment and the more definitive or emergency surgical treatment. 

Each stage of treatment is provided bj' separate units with facilities 
designed for these respective purposes. The primaiy phase of treatment 
consists essentially of arrest of hemorrhage, administration of sulfona- 
mides, application of occlusive dressings and splints, and the institution 
of resuscitative measures necessary to make the patient transportable. 
These are the urgent funetions of the first and second surgical echelons 
which are comprised of battalion-aid stations and collecting and clearing 
stations. The lightly wounded, whose injury is such tliat treatment 
would permit immediate return to duty, are cared for in these stations. 
In addition, patients with injuries requiring immediate operation in or- 
der to save life can be treated in reinforced clearing stations. Provisions 
for emergency surgery of this nature may be made by attaching to cer- 
tain clearing stations surgical teams properly staffed and equipped to 
perform, these procedures. All other eases requiring emergenej’' surgery 
are evacuated directly to evacuation hospitals in the third echelon. It 
should bo emphasized that in this method of furnishing early surgical 
care of the wounded the plan of evacuation must not be regarded as an 
assembly line along which the jiatient receives part of his treatment at 
each station, but rather as a conveyance line along which the patient’s 
condition is carefully checked and procedures to save life or to render 
liim transportalile applied. This may be lietter illustrated by deseribiii" 
the procedure that is followed from the lime of injury until the wounded 
.soldier is admitted to the liosiiital. All .soldiers are carefully instructed 
in the in’inciplcs of first aid which, dejicnding upon the circumstances, 
they may apply upon themselves or upon their injured comrades. Com- 
pany-aid men who are members of the medical department and .s])eciallv 
trained in rendering lirsl aid. proceed immediately behind combat troops 
and in certain operations actually go along with fighting troop.s. The.se 
company-aid men seek out the injured on the battlefield and ajiplv first 
aid by administering morphine to relieve pain, by placing a dre.ssing on 
tlie wound to prevent furtiier contamination and to control hcmorrlia"e. 
hitter bearers wlio are al.-o near by and wlio follow the eompanv-aid 
men, .-.plint fractures, remove the ea.Mialty by litter, carry, and (iireet 
the walking wounded to tiie lir^t-aid .--tation iNhieh is as' close to the 
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line of combat as is compatible with the performance of its mission. De- 
pending upon the circumstances, this may be a few hundred to a few 
thousand yards behind the line of attack. A medical officer here care- 
fully examines the wounded soldier, appraises his condition, and deter- 
mines his priority in evacuation in accordance with the type and charac- 
ter of the wound. Plasma may be administered to combat shock, the 
control of hemorrhage is assured, wound dressings and splints are 
checked and, if necessary, secured and adjusted, and sulfonamides ad- 
ministered. As soon as feasible the patient is evacuated by litter to 
a collecting station which is located several hundred yards behind the 
battalion-aid station. At the collecting stations the wounded are again 
inspected, bandages and splints are adjusted, tourniquets are loosened, 
and dressings are changed if necessary. Additional plasma is admin- 
istered in cases in which tlie threat of shock is present. As soon as it 
has been determined that the patient is transportable, he is evacuated to 
the clearing station which is usually a few miles farther to the rear. 
This is usually accomplished by ambulance, but may also be done by 
converted jeep or truck or by litter, under certain conditions of terrain. 
The clearing station is equipped to give more elaborate supportive ther- 
apy, but no actual surgery is perToi’med here unless it is urgently in- 
dicated. The casualties are eriticall}’- examined and classified in the 
receiving department or triage. 

Many slightly wounded soldiers may be fit for duty after little or no 
fuiTher treatment. Patients in shock or impending shock are admitted 
to the shock section. Patients whose splints need adjustment or whose 
wounds require inspection or I'edressing are admitted to the surgical 
section. Certain types of wounds such as head wounds, sucking wounds 
of the chest, and abdominal wounds are given priority in evacuation to 
the hospital, but if the injury is such that further removal to the rear 
without surgery would be life-endangering, immediate operation may be 
done by the attached surgical team, if available. All other wounded are 
then evacuated to the nearest hospital staffed and equqrped to perform 
adequate surgical treatment and possessing facilities for postoperative 
care, which in most instances is the field or evacuation hospital. Thus, 
it may be observed that the wounded soldier has been provided with the 
therapeutic measures necessary to save life and limb and to deliver 
him to the hospital in a condition permitting emergency surgical treat- 
ment. 

At the evacuation hospital the first phase of definitive surgery begins. 
A careful assessment of the patient’s general condition is made and 
necessary preoperative supportive measures applied. Roentgenographic 
or fluoroscopic examination is performed and the type and extent of 
surgery ascertained. The surgical management of the wound is then 
instituted. AVhereas the fundamental principles involved in the treat- 
ment of wounds are similar no matter how incurred, in war wounds 
some optative measures are precluded and certain modifications are 
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necessitated in accordance with military expediency. Thus, in civil life 
the wounded patient can be quickly brought to a fully equipped modern 
hospital and operated upon within a few houi's. Under these ideal 
conditions where the patient can remain in the hospital until he has 
completely recovered and where he can be closely watched during this 
entire period by the same surgical team, the procedure of debridement 
and primaiy closure is admittedl3’' the most desirable. In military 
practice these ideal conditions do not exist. Therapeutic procedures 
must frequentlj’' be done under adverse circumstances and expediency 
becomes an absolute necessit3L Even were it possible to perform the 
debridement within a few hours after injury, it is rarely possible to keep 
the patient in the same hospital and under the constant watchfulness 
of the surgical team that does the operation until complete healing and 
recovery has occurred. The evacuation liospital has been so termed be- 
cause it signifies its essential function. The patient must be evacuated 
to a general hospital as soon as his general condition permits transporta- 
tion, otherwise the bed capacity of the evacuation hospital is soon reached 
and its function lost. The dangers of primaiy closure of the wound 
under these conditions are obvious and the soundness of the principle 
of leaving war wounds open after debridement becomes evident. Yet 
this principle in war surgery, which became well established in the last 
World War and reaffirmed in subsequent conflicts, is too often not 
observed by surgeons who have recently arrived in the combat zone, 
as well as at home. Disregard of this basic precept of war surgery al- 
most invariably leads to disastrous consequences and is clearly illus- 
trated by the folloiving example : During the earlier part of a campaign 
in one of the overseas theaters, ivounds were left open and practically 
no serious infections and only one case of gas bacillus infection were 
observed in the wounded evacues. Subsequently, the wounded from this 
area began to arrive with closed wounds and the incidence of gas bacil- 
lus infection rapidly rose to almost 2 per cent. Other mistakes which 
are commonly made by the uninitiated war surgeon are tight plugging 
of the wound by packs, failure to immobilize the site of injury, over- 
excision of the skin, failure to open deep spaces, lack of appreciation 
of the shattering power and extensive tissue destruction produced in war 
wounds, and failure to pad and to bivalve easts of the extremities. 

It is, therefore, apparent that although the basic principles in the 
management of wounds are applicable, certain factors under war con- 
ditions deserve consideration. Every war wound must be regarded as 
potentially infected and its conversion into a clean wound is essential. 
In accomplishing this by performing debridement, emphasis is placed 
upon the follonung procedures: Because tissue damage is frequently 
more extensive than is apparent on the surface, adequate exposure to 
permit access to aU parts of tlie wound is absolutely necessaiy. In doing 
this very little skin need be excised, but good exposure may require longi- 
tudinal incision of the skin and the fascial planes. Readily accessible 
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foreign bodies and especially pieces of clothing, particles of bone com- 
pletely separated from the periosteum, and blood clots are removed. 
It is also important to excise all tissue that is soiled, devitalized, or has 
an impaii’ed circulation. This is particular!}’’ true of muscle tissue. 
Hemostasis is effected and vaseline gauze dressings are laid loosely in 
the wound but not packed in. No sutures are to be used. These wounds 
must be left open. The part should then be immobilized by adequate 
splinting, even in the absence of fracture. A stimulating or “booster” 
dose of tetanus toxoid is routinely administered. In this connection it 
is noteworthy that no ease of tetanus has oceurred in American soldiers 
who have been properly immunized and have received these tetanus 
toxoid injections. 

Although in general the surgical management of wounds of the soft 
parts in the evacuation hospital is e.ssentially as dcscidbed, there are 
certain distinctive procedures applicable to .special types of regional 
wounds. Head wounds have comprised less tlian 10 per cent of all 
w’ounds. Because these patients do not \vitlistahd transportation well 
after operation, they are given priority (consideration) in evacuation to 
the ho.spital where adequate surgical treatment and postoperative care 
are feasible. Even a transport time of forty-eight or seventy-two hours 
does not contraindicate this policy since it has been demonstrated that 
operation can be delayed this long and more satisfactory results obtained 
in head wounds if this procedure is followed. At the hospital careful 
debridement of the scalp is done with every effort made to conserve as 
much skin as possible. In compound fractures, loose bone fragments 
and accessible foreign bodies are removed, and if necessary the bone 
defect may be enlarged, but extensive bone flaps are avoided. Evidence 
of an imderl}dng clot demands opening the dura and evacuation of the 
clot. When the dura has been penetrated and damaged brain tissue is 
present, it may be removed by gentle irrigation and suction. These 
wounds must not be packed but sliould be closed around a small drain. 

ilaxillofaeial wounds have been relatively few and have not consti- 
tuted a serious problem. The important consideration in the emergency 
surgical treatment of these wounds is conservation of tissue in order to 
facilitate subsequent reconstructive procedures. Moreover, in contra- 
distinction to the general rule of leaving war wounds open, these wounds 
should be closed if this can be accomplished without producing undue 
tension. It has been found preferable in cases with wounds opening 
into the buccal or nasopharyngeal cavities complicated by a compound 
fracture, to approximate the lacerated soft parts by bandage and ad- 
hesive strips rather than suture. 

Certain types of chest wounds demand special attention. Sucking 
wounds of the chest require immediate closure and earlier in the wai’ 
this was being done by emergency suture without adequate debridement. 
This frequently resulted in tension pneumothorax with consequent death 
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on the way or shortly after reaching the hospital. In others the wound 
soon became infected and broke open, thereby greatly increasing the 
difficulties of management. For these reasons it has been found more 
desirable to effect emergency closure by the application of a pad of 
gauze heavily coated with vaseline and folded to fit the wound. This 
may be held in position in large wounds by attaching it to the skin edges 
with a few sutures, over which a sui)portive gauze dressing is securely 
strapped. These patients are given priority in evacuation to the hos- 
pital where wound debridement and surgieal closure can be properly 
done. Tension pneumothorax requires immediate relief by aspiration or 
release of air through a needle inserted into the chest. During evacua- 
tion the recurrence of tension pneumothorax must be considered and in 
order to obviate this it has been found best to arrange a flutter valve 
which can be fitted to the needle or small catheter which has been in- 
serted into the pleural cavity. This can be made from thin rubber 
tissue such as that from an old rubber glove, a Penrose drain, or other 
items made of similar material. Novocain block of the intercostal nerves 
supplying the injured area has been found especially useful in con- 
trolling pain in cases of rib fractures and other chest wall injuries. Con- 
servatism has been the keynote in the management of simple hemo- 
thorax. Simple aspiration to relieve respiratory embarrassment without 
air replacement has given the best results. Progressive internal bleeding 
is usually from the chest wall or from a large visceral or mediastinal 
vessel. This demands either revision of the wounds of entrance and 
exit or thoracotomy. 

Whereas abdominal wounds comprise a relatively small number of 
all war wounds, they are particularly important because they contribute 
most to the case fatality rate. This is accounted for bj^ the frequency 
and gravity of such complications as shock, hemorrhage, and peritonitis. 
The seriousness and early development of these complications demand 
emergency surgical treatment as soon after injury as possible. More- 
over, these patients cannot tolerate early transportation after operation. 
For these reasons these patients are given priority in dii-ect evacuation 
to hospitals where facilities exist for emergency surgical treatment and 
adequate postoperative care.’ Accordingly, depending upon the circum- 
stances, they are treated by the surgical teams attached to a clearing 
station or at an evacuation hospital. In addition to the well-established 
principles that are followed in the surgical management of these cases 
the procedure of exteriorization in large bowel injuries has been found 
particularly valuable. Indeed it may be considered as one of the im- 
portant advances in military surgery in this war. The damaged seg- 
ment of bowel is simply and expeditiously exteriorized by drarvino- it 
orrt through a separate incision, preferably in the flarrlc. The formation 
of a spur greatly facilitates subsequent closure. The Levine tube and 
Wangensteen suction, along with sulfanilamide, have saved many lives 
in preventiorr arrd treatment of peritorritis. 
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Wounds of the extremities have always comprised the largest number 
of war injiu*ies and in this war have accounted for about 65 to 70 per 
cent of all wounds. Obviously, from a medico-military point of view, 
they are the most significant type of war wounds. The preliminarj”^ 
surgical treatment of most of these cases is done at the evacuation hos- 
pitals and for wounds of the soft parts is essentially as described. 
However, nerve and blood vessel injuries and compound fractures, 
■which are the most important complications of these wounds, deserve 
further consideration. The significance of neiwe involvement is sho^vn 
by the fact that from 12 to 15 per cent of all extremity wounds are 
complicated by injury to major nerve trunks. Accordingly, the pos- 
sibility of this complication has been emphasized and efforts made to 
direct attention toward its early recognition. Primary anastomosis of 
severed peripheral nerves is not generally feasible but should be at- 
tempted if the nerve ends are readily accessible and can be approxi- 
mated without tension. If this cannot be done, the injured nerve ends 
should be identified and a sling suture of fine stainless steel \vire placed 
between them or they should be anchored with similar suture material 
to the surrounding tissue, in order to prevent retraction. Metal suture 
material is advocated here because it facilitates roentgenographic iden- 
tification preceding subsequent repair. In order to minimize the irrep- 
ai’able degenerative changes that occur in the end plates of severed 
nerves, these patients are evacuated to neurosurgical centers in this 
country as soon as possible for operative repair and the necessarily 
prolonged postoperative care. 

Peripheral vascular injuries, especially those involving major vessels, 
are also significant complications since they may lead not only to loss 
of limb but also to the loss of life. The vessel may be lacerated, par- 
tially or completely severed, thrombosed, or in acute spasm. In cases 
requiring ligation and in order to eliminate the dangers of secondary 
hemorrhage, thrombosis, and vasoconstrictor influences, the vessel should 
not be ligated” in continuity but should be ligated well above and below 
the point of injury with excision of the damaged segment between these 
ligatures. A thrombosed segment should similarly be excised. Eeflex 
vasospasm which not uncommonly accompanies these injuries should be 
considered. Concussion or localized segmental spasm of the artery may 
occur in cases in which the injury has involved tissues remote from the 
vessel, as well as in those in which the traumatizing agent passes near a 
vessel. In cases manifesting this phenomenon the limb appears cold, 
pale, and pulseless, although evidence of hematoma or laceration of the 
vessel may be lacking. Such eases respond well to debridement of the 
surrounding traumatized tissue, or to novocain block of the regional 
sympathetics. Vasodilation should be induced in all peripheral vascular 
injuries by sympathetic block, which may be repeated daily for several 
days if necessary. Extending the period of viability of ischemic tissues 
by refrigeration and consequent reduction of local metabolism is a re- 
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cent advance which, although deserving consideration, has not been de- 
veloped to the point where it is practicable for forward echelons. 

Bone and joint involvement in wounds of the extremities may be con- 
sidered the most important of all these complications because of the pro- 
tracted hospitalization and disabilities which they produce, especially if 
early treatment has been inadequate. The difficulties in the ideal man- 
agement of these cases are greatly increased under war conditions. More- 
over, the highly destructive shattering fractures, with great loss of bone 
substances that are commonly observed in such cases, emphasize further 
the problems encountered in their treatment. For these reasons efforts 
have been directed toward prompt and proper management along prin- 
ciples which under war conditions have been found to give the most 
satisfactory end results. The essential problem in the management of 
wounds of the extremities in the forward echelons is concerned prin- 
cipally with the most expedient and comfortable method of immobiliza- 
tion during evacuation. It must provide adequate fixation for ambu- 
lance or jeep transport over rough roads and at the same time assurance 
that the circulation of the extremity will not be jeopardized or that 
additional injury of the soft part will not be incurred. These desiderata 
are best met for fractures of the femur about the knee and both bones 
of the leg above the ankle by use of the Army half -ring splints with the 
litter bar, ankle strap, and five triangular bandages. Traction is effected 
by the ankle strap or hitch about the anlde with the shoe on and by 
skin traction -with the shoe off. This method has been found the most 
satisfactory for evacuating patients with these fractures from the first 
and second echelons to the evacuation hospital or even to the general 
hospital. Skeletal fixation and skeletal traction in patients who are to 
be transported have resulted in much discomfort and in bone infection 
in the pin wounds. These procedures have no place in the management 
of these cases in the forward echelons. Following adequate debridement 
in the evacuation hospital, fractures of the shaft of the femur or tibia 
and fractures involving the hip or knee joints are evacuated to the gen- 
eral hospitals in the Army half -ring splint -with skin or skeletal traction 
or in a padded plaster spica. In this connection the so-called Tobruk 
splint has received favorable comment and is applied as follows: by 
means of traction, preferably skin traction, the extremity is pulled down 
a plaster splint is molded to the posterior aspect of the thigh and le"' 
a half -ring splint is applied, to which the traction is made fast, and the 
extremity and splint are wrapped by several turns of plaster. Padded 
posterior and lateral Avire ladder splints are considered best for evacuat- 
mg fractures of the ankle and foot. In transporting patients Avith frac- 
tures of the humerus from the more forAvard echelons to the evacuation 
hospital, the Thomas arm hinged splint Avith skin traction or the immo- 
bilization of the arm to the side of the chest Avith a sling or Velpeau 
bandage incorporating a padded external splint has been found satis- 
factory. For evacuation to a general hospital the best method consists 
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of use of a U-shaped molded plaster splint extending from the axilla 
aroimd the elbow and up the outer surface of the arm and shoulder to 
the neck, supported by bandages and a sling. For fractures of the elbow 
and iipper one-third of the forearm, immobilization is best effected by 
the use of a posterior wire ladder or molded plaster splint extending be- 
yond the wrist and supported by a sling. Coaptation splints for fore- 
arm and hand should be used. 

In the management of compound fractures in these forward echelons, 
adequate debridement is imperative and the principles described pre- 
viously are followed. Whereas internal metallic fixation is at times a 
valuable procedure in the definitive treatment of simple fractures, its 
application in the emergency surgical treatment in these echelons is fol- 
lowed by frequent complications and failures. For these reasons the 
more conservative principles of cai‘eful debridement, leaving the wound 
open, covered with loosely placed fine mesh vaseline gauze, and followed 
by cast or splinting with skin traction are advocated. The importance 
of properly padding and completely bivalving all easts of the extremi- 
ties prior to evacuation is emphasized. 

Penetrating Avounds of the joints are also treated by adequate debride- 
ment, removal of all loose bone fragments, irrigation of the joint cavity, 
and closure of the synovial membrane. The soft tissue wound doAvn to 
the sutured synovial membrane is left open and covered Avith loosely 
placed gauze. Immobilization is obtained as previously described. 

Because of the highly destructive and shattering injuries, particularly 
from land mines, that are incurred in this Avar, eases requiring amputa- 
tion have been relatively frequent. In the performance of this proce- 
dure under Avar conditions there has been an unfortunate lack of famil- 
iarity Avith the principles involved. The most common errors of judg- 
ment have been concerned Avith unnecessary sacrifice of tissue and Avith 
closure of the stump resulting in osteomyelitis, gas gangrene, or other 
serious infections, or a stump that is too short. All emergency amputa- 
tions in these echelons should be performed at the loAvest level possible 
Avhich permits removal of all devitalized and contaminated tissue regard- 
less of stump length. Revision of the stump in accordance Avith pros- 
thetic considerations may be subsequently performed. The open (guil- 
lotine) circular method, AV'ith severance of successive layers at the level 
of retraction of the preceding layers, resulting in an inverted cone rather 
than a square end stump, is the procedure of choice. The Avound must 
be left open, using a A'aseline dressing. Skin traction to the stump is 
alAvays immediately applied folloAving the amputation and continued 
until healing occurs. The flap-type open amputation may be done only 
in cases in Avhich early evacuation is not contemplated and subsequent 
closure at the same installation is deemed possible, such as in a general 
hospital. 

Although burns have comprised less than 2 per cent of the Avar 
Avounds, because of the grave consequences they must be regarded as 
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constituting a serious form of injury. Recognizing the significance of 
burns and the controversial forms of treatment, the Army has concen- 
trated its efforts on the prevention and treatment of this type of injury 
and has developed a therapeutic program which is giving increasingly 
better results. The principles upon which this treatment is based con- 
sist essentially of prevention and control of shock by the adequate use 
of plasma, relief of pain with morphine, prevention and control of infec- 
tion by aseptic precautions and administration of sulfadiazine, and pre- 
vention of contractures and excessive scarring by proper splinting and 
early skin grafting. In the local treatment of the burned area, tannic 
acid and other escharotics are no longer used. Burns are now treated 
locally by the application of sterile petrolatum gauze and a firm pres- 
sure dressing. This method of therapy is designed to provide the great- 
est amount of comfort to the patient, to exclude infection in the local 
area, to protect the injured skin and allow as rapid recovery as possible, 
and to prevent swelling and loss of fluids locally. Increasing experience 
with this method of treatment shows that more lives are being saved and 
better results are being obtained than by any other method previously 
used. 

In this description of the program of medical care and evacuation of 
the wounded in the forward echelons, the patient has been brought from 
the very front line of battle where he received the primary phase of 
treatment to a hospital a few miles to the rear where he received the 
more definitive or emergency surgical treatment. Prom the time of in- 
jury until his admission to the evacuation hospital, which is staffed and 
equipped to perform the respective forms of emergency surgical proce- 
dures that have been briefly presented, less than ten hours have elapsed. 
Thus, it becomes apparent that this plan for the care of the injured in 
the combat zone, which couples speed of evacuation with advancement 
of hospital facilities, permits not only application of lifesaving surgical 
measures, but also reduction of the serious complications and morbid 
consequences that would otherwise occur. It should be realized, how- 
ever, that this general plan of forward medieal service is not fixed but 
possesses sufficient flexibility to meet the demands of military strategy 
and varied problems of changing terrain. Under certain conditions 
clearing stations may be required to function as evacuation hospitals and 
collecting stations as clearing stations. These adaptations can be readily 
made by the use of mobile surgical units and the highly trained auxiliary 
surgical groups which are composed of specialized surgical teams includ- 
ing neurosurgery, maxillofacial and plastic surgery, orthopedic surgery 
chest surgery, and general surgery. In jungle warfare in which trans‘- 
portation facilities are limited to human carriers, this purpose has been 
met by the use of portable surgical hospitals. In amphibious operations 
hospital ships whose primary function is transportation of the wounded 
may be converted to perform this fimction. Thus, by these variable 
adaptations it has been possible to advance hospital facilities and to pro- 



222 


SURGKRY 


vide tlie prompt and highly trained surgical care of the wounded in the 
forwai’d echelons under varied combat operations and adverse geographic 
conditions. 

After the wovmded have received the appropriate emergency surgical 
treatment indicated here, in the evacuation hospital, which is the last 
echelon in the combat zone, they are evacuated to the general hospitals. 
This is done as soon as the patient's condition makes him transportable 
and usually within a week after admission and treatment. Transporta- 
tion is accomplished by the most readily available means. In some 
instances it is done by ambulance, converted jeeps or truefa, or by hos- 
pital trains. In others, hospital ships, which have proved extremely 
useful with their multipurpose adaptabilities, especially in ampliibious 
and insular operations, are employed for this procedure. In still others, 
air-transports are used and have played an important role in the rapid 
evacuation of wounded from relatively inaccessible areas in which other 
transportation facilities are Ihnited and travel is arduous. 

The general hospitals that receive these patients are located w'eh be- 
hind the line of combat and under relatively more stable conditions. 
They are comparatively large installations of 1000 beds or more possess- 
ing aU the equipment and facilities for the institution of the best and 
most highly specialized surgical care, ilany of these hospitals are com- 
prised of affiliated units completely staffed from the ranks of medical 
school faculties and representing the most talented and experienced men 
of the profession. The extraordinary liberality and the cheerful con- 
tribution of the medical schools of this eoimtry in re-establishing these 
general hospitals deserve the highest commendation. The function of 
these general hospitals in the care of the wounded may be considered 
twofold; to apply further and more definitive surgical treatment which 
would permit the patient to return to duty within a period of a few 
months or, if the soldier’s injury precludes his return to duty or will re- 
quii-e prolonged hospitalization, to prepare the patient for evacuation 
to this country. Definitive surgery performed at these hospitals included 
all specialties and their high level of professional performance is demon- 
strated by the steadily increasing numbers of wounded that are being 
returned to duty. Many of these patients are sent from general hospitals 
to convalescent centers where they are reconditioned for combat duty. 
Patients whose injiuaes make them unfit for further military service 
and all those who will require further definitive treatment and more than 
four to six months’ hospitalization are evacuated by hospital ships and 
transports to the general hospitals here at home as soon as they can be 
made transportable. 

The wounded evacues arrive at ports of debarkation and are received 
at near-by general hospitals where an assessment of their general con- 
dition and type of injury is made and necessary supportive measures ap- 
plied. The patients are then classified according to the character of the 
injury and sent in hospital trains to general hospitals in the interior. 
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The Army ]\Iedical Department now has forty-eight of these general hos- 
pitals in operation and provisions for eleven more. They are all com- 
pletely equipped with the most modern facilities and staffed by highly 
competent physicians, representing all the specialized fields of medicine 
and surgery. In addition, a number of these hospitals have been desig- 
nated as specialized centers for the treatment of patients with certain 
conditions in Avhich a high degree of specialization is necessary. Thus, 
at the present there are five centers for chest surgery, five for plastic 
and ophthalmologic surgery, five for amputations, sixteen for neuro- 
surgery, two for vascular surgery, and two each for the rehabilitation 
of the blind and the deaf. These highly specialized centers are stx'ate- 
gically located and in so far as possible, patients are sent to the appro- 
priate hospital nearest their home. This program of the final phases 
of definitive surgical care of the wounded is directed toward the physical 
rehabilitation as well as the psychologic reconditioning of war casualties 
so that the maximum number may be salvaged and permitted to resume 
a useful place in industry and society. 



THE PLASTIC EEPAIR OP SCAR CONTRACTURES 



Paul W. GREEiiEY, M.D., P.A.C.S., Chicago, III. 

(From the Department of Surgery, Division of Plastic and Seconstructive Surgery, 
the University of Illinois College of Medicine, The Illinois Besearch and 
Educational Hospitals, and St. Duke’s Hospital, Chicago) 


A CONTRA CTU RE may be defi ned as a pathologic short ening that 
results from pull of a sear whi ch is secondary to a cu ta neous lo ss. 
By far the" greater majority of contractures result from sldn defects 
that follow improperly managed third degree burns. Likewise, if 
cutaneous loss after a large avulsion is not covered early with a skin 
graft, the scar resulting from the closure of the wound by secondary 
intention may contract in the same manner as that following third 
degree burns. Improperly sutured lacerated wounds may produce 
similar complications. The harmful sears which create these conditions 
are found chiefly around kinetic areas such as the eyelids, mouth, neck*, 
axillae, and the extremities. 


PREVENTION 

The prevention of scar contractures as with any other disease, of 
course, is most desirable. The early co vering of cutaneous defects fol- 
lowng t hird degree burns with a pr operly selected typo o f skin graft 
is the ide al procedur e. Moreover, rep lacement or sld n grafting of a\nil- 
sions should always be carried out as soon as t he patient ’s condition w ill 
pei'mit. Lacerated .wounds should be c losed with ca re and though t. 
Linear lace rations on fl exo r surfaces su ch as the fingers may ten d to 
develop eontraetures after healing occurs due to the st raight line scar. 
This often can be ob viated by the construction of one o r more Z flaps 
(Pigs. 1 and 2) at the time of pr imary closur e, thus producing a 
staggered instead of a straight scar. It is futile to attempt to prevent 
scar contractures by traction or spl inting i n either the early or late 
stages unless provision is made to eliminate the o ffendin g scar . Tem- 
porary improvement might be obtai ned b ut owing t o the fact that aR 
scar tissue tends to contract, the extended parts will promptly r evert to 
their original malposition as soon as the traction or splinting is removed. 

TREATJIENT OF HEALED SCAR CONTRACTURES 

The treatment of healed contractures first involves the excision of all 
contracting scar tissue following which the remaining parts are returned 
to their normal anatomic position. The cutaneous defect that results 
from this maneuver is always much larger than the size of the scar 
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excised. One never ceases to be amazed al tlie .size ol! the real dimen.sion 
o£ the actual defect after it has been properly prepared by removal of 
all conti'aeting scar tissue. 

Once the cicatrix has been excised, the contracted part is extended 
and hemostasis controlled. Tlie surgeon is then confronted with tlie 
problem of covering the resulting cutaneous loss. The actual method of 
closure for any such defect is based upon fundamental iirinciples plus 
some imagination and ingenuitj' on the part of tlie operator in dealing 
with the particular problem at hand. 


2 - PLASTIC 



Shaded areas After Sutured 

undermined rotation of flaps m rever,ye posiiion. 
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MULTIPLE -Z-PLASTIE5 

Fig. 1. 

There has been considerable effort expended on the part of some 
plastic surgeons during recent years to close defects of this type by 
simpler and less cumbersome methods. Complicated pedicle flaps of skin 
have been supplanted to a large extent by some Icind of fi-ee graft or 
by the use of Z plasties and interpolated flaps whenever such procedures 
can be utilized. 

In selecting the proper type of skin graft to use one must keep in 
mind the comfort and safety of his patient, the economic problem in- 
%-olved, and the final functional and cosmetic result desired. Since the 
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use of pinch and Thiersch grafts give rise to much subsequent scarring, 
the contracture nia3^ recur. Free full-thickness skin grafts may be the 
most difficult to grow, but will give the best functional results, especially 



Eig. 2 (Case 9). — ^Drawing .A shows scar contractures involving middle, ring, and 
little fingers. B demonstrates actual skin loss after excision of scars and extension 
of fingers. It is our practice m such defects to extend the incision laterally on each 
side producmg a diamond-shaped defect. This staggers the subseciuent suture line 
between normal skin and Uie graft, thereby eliminating potential recurrence of the 
contracture along newly created suture lines. In this case, C shows the ring and 
little fingers covered with free full thickness grafts, while D demonstrates how it was 
possible to close the smaller defect in the middle finger with a triple Z plasty. 

when dealing with smaller structures such as fingers. For large defects 
resulting from the removal of extensive contractures of the neck, elbow, 
axillae, and popliteal space, we have been successful in the majority of 
our cases following the utilization of single massive thick split-thickness 
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skill grafts. These are cut iu single pieces large euoiigli to cover the 
defect. Being cut in these large sizes there has been a niinimiun amount 
of postoperative contraetion or fibrosis. Furthermore, the donor sites 
heal spontaneously, tlie certainty of take is maximum, and the economical 
aspect of the patient considerably simplified. 

The use of tube pedicle flaps in our e.xperiencc has been reserved 
ebiefly for tho.se conditions needing a skin covering to which is attached a 
subcutaneous fat pad and for those in which such a flap could not be 
rotated to cover a defect from an area immediately adjacent. 

lYe liave been much impressed by tlio ividei' range of use of Z-plastic 
procedures as more recently popularized by Perris' Smitli and Davis and 
Kitlowski. Many defects that have fairly mobile lateral skin flaps can be 
closed by this method (Fig. 1). Not only is an excellent covering avail- 
able, but the area may be closed iu one relatively simple procedure. By 
utilizing a certain amount of imagination thh final scar can bo so stag- 
gered that no contracture will result following complete organization 
of the suture line. 

COJfPLICATIONS 

Wishful hoping will never correct a scar eoutracluro. If tliese con- 
ditions are permitted to go untreated iu growing children, the unyielding 
cicatrix will cause the formation of many underlying bony maldevelop- 
ments that may never be corrected. Tu addition, the functional disturb- 
ance will be accentuated, aud also the cosmetic deformity mil likewise 
be aggravated. These conditions may contribute much to the future 
psychologic and economic failure of the patient. 

Owing to the eon.stant pull in some cases frequently the contracting 
scar may break down and become the site of a chronic ulcer. Not only 
is this open wound a constant source of annoyance to the patient but it 
is a fertile field in which secondary malignant changes may develop 
(Pig. 14). 

ILLUSTRATIVE CA.SES 

Case 1. — ^An IS-year-old girl was admitted two years after a third degree burn 
was sustained when she fell against a stove. The scar which developed not only 
produced a marked facial disfigurement but ectropion of the lower eyelid as well 
(Kg. 3). The scar was excised completely and the resulting defect covered with a 
single free full-thickness skin graft taken from the hairless inner aspect of her upper 
atm. A small degree of ectropion, persisted after this operation. Six months later, 
after the first graft had softened, another small Wolfe graft taken from the upper 
eyelid was inserted and the remaining downward pull relieved. The missing middle 
third of the eyebrow was replaced by a hair-bearing free full-thickness graft from 
the scalp. 

Case 3. — ^This maw received a flaplike laceration of skin a little over one inch 
square involving Ins right eyebrow’ and the area immediately above. He was taken 
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to a physician who cleansed the nound and sutured it in place following which a 
loose dressing was applied. Witliin tnenty-four hours the flap became gangrenou.s 
and when referred to us nas further complicated by considerable infection. At thi.s 
stage it nas nece.‘-&ary to remove the necrotic ti.«sue and perrrrit the rround to fill in 
bv secondary intention. Had the original surgeon applied pressure to the avulsed 
flap and treated it like a piece of grafted skin, it v.ouhl have undoubtedly grown in 
toto. 

As a result of the large skin loss, an ectropion of the upper lid resulted from the 
pull of the forehead scar (Fig, 4). It was neeei-.sary to renrore the scar and replace 
Ihc defect with a free full-thrckness skin graft. Me ne.xt plan to con.struct a new 
eyebrow by utilizing a free hair-bearing graft from the scalp. 



C-rst .5.— The late results of an e.vtenshe third degree bum are well illustrated 
in this patient. She was fir.st ^een by us nearly two years after her injury. There 
is an extenshe contracture of the neck and both avillae (Frg. 5). 

Since the neck contracture was cauMng the patient the most discomfort, we first 
exci sed tte contracting sear and covered the resulting defect with one large single 
thick split-shi n graft. — 

At a later date, one axillary contracture was excited and replaced with a single 
thick split skin graft. Two weeks later as soon as this was healed the opposite side 
was managed iii a similar manner. 
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a!ase 4. — As 11 small child this young lady suft'ercd a third degree bum of her 
neck. A burn contracture re.sulted and was first operated upon elsewhere. The sur- 
geon apparently excised the scar and c overed the defect with Thiersch grafts . As 
might be e.vpectcd, much fibrosis developed and when we lir.st saw her, a great deal 
of deformity still remained (Fig. ti). 

Upon examination it was noted that mo.st of the .“ubcutaneous fat had been 
destroyed. In fact, the larynx was uncomfortably embedded in the scar. In view 
of these findings, we elected to cover the anterior portion of the neck with a pedicle 
flap containing a good subcutaneous fat pad. This was done by turning a tube 
pedicle graft forward from the upper portion of the back. IVliilcii. good fiinjitjfljial 
result has been obtained, we must admit that it is not cosmetically ideal. 
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Cask 6. — This 16-year-old girl had a broad sear on her neck that resulted from 
a third degree burn in childhood. It did not produce as much contraction as it did 
cosmetic deformity (Fig. 8). IVe managed this by the method of multiple excision. 
In two larger operations, four months apart, the bulk of the scar was excised and the 
wound closed by suture after wide undermining. At a third minor operation we 
revised the suture line. There is now but one small linear scar on the side of the 
neck that is cosmeticallj' quite inconspicuous. 



Fiff. 5A. — Case 3, preoperative views of patient. 


Case 7.— The 5-year-old girl presented here had an extensive axillary contracture 
following a third degree burn at the age of two (Fig. 9). In one operation, we re- 
moved the eontracting scar, abducted the shoulder, and covered the resulting cu- 
taneous defect with one single thick split-skin graft. 

Case 8.— The patient illustrated here (Fig. 10) presents a slightly different 
variety of axillary contracture than demonstrated in the foregoing cases. It will 
be noted that there is a broad web of skin that stretches across the anterior axillary 
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fold. This mude n\ailablu two large flaps of skin so that tlie contracture could be 
relieved by a Z plasty. At the bunio operation the elbow contracture wa.s o.xoiHcd and 
a single large thick .split-skin graft applied. All of these procedure.s necessitated 
only nine days’ hospitali/ation. (This is n recent case.) 



Fig. lOB. — Case 8. 


Case 9. — A -i-year-old gul suffered third degree bums of the middle, ring, and 
little fingers three years before treatment. Two jears previously the contracting 
soars were excised elsewhere, following which the wounds were simply sutured length- 
wise. As soon as the scars healed, they promptly contracted back to their original 
deformity (Fig. 2), in spite of prolonged postoperative splinting in e.xten.sion. 

We re excised the scars and replaced the defects of the ring and small fingers 
ivith free full-thickness skin grafts so that the maximum degree of elasticity of the 




Fig. 11. — Case 10, 
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an extension contTactwe dexelopei 'within six months after the original injury 
(Fig. 12). 

tVe corrected this deformity by first excising the contracting bear over tile dorsum 
of the hand and extending distally over the bases of the extensor surfaces of the 
fingers. The cutaneous defect that followed was covered with one single thick split- 
skin graft. At a later date the interdigital webs were split and deepened by 
Z plastic procedures. 

Case 12. — Here we have a 26-year-old man who developed a contracting scar 
following a third degree bnni during childhood that completely encircled his leg 
just below the knee (Fig. 13). The scar would frequently break down and ulcerate. 
The contraction not onlj' caused limitation of his knee joint but also considerable 
swelling of the leg below. 

lYe completely relieved the condition by excising the scar thoroughly and per- 
mitting the adjacent soft parts to retract back to their normal positions. One 
single thick split-skin graft was then applied so as to completely encircle the leg. 

Case 13. — Much has been said regarding the late malignant complications that 
develop in untreated burn ulcers but few cases are actually seen reported in the 
literature. 

Here (Fig. 11) we have a 70-year-old man who had suffered an extensive third 
degree bum of his thigh and groin fifty years previously. After one year the area 
had filled in with a thick fibrotie sear that would break down frequently and ulcerate. 
Three years before admission to our service a tumor developed in the area of ulcera- 
tion which, when we first saw it, was gangrenous, infected, and very foul smelling. 

We first excised the lesion widely, using the diathermy cutting current. After 
clean granulations had developed in three weeks, we covered the defect with two 
large thick split-skin grafts. We probably erred in not excising the inguinal and 
femoral lymph glands at the first operation since eighteen months later he had a small 
local recurrence in the groin. Wo reoperated, excising all glands, and after more 
granulations had formed, the defect was covered with another smaller thick split- 
skin graft. The leg remains healed at this time, two years after the first operation. 
Sections showed the tumor to be an epidermoid carcinoma. 

Note; The chronic recurring nicer in Case 12 is the logical fore- 
runner of a later malignant degeneration. 

CONCLUSIONS 

1. Scar contractures can he relieved by first excising all shortened 
fibrotie tissue, following which the parts are extended into normal ana- 
tomic position. The resulting cutaneous defects are then closed the 
use of a Z-plastic procedure or the utilization of a properly selected tyjie 
of skin graft. 

2. Scar contractures may be prevented by the early skin covering 
of granulating defects resulting from burns or avulsions of skin. Care- 
ful planning in the suture of lacerations may likewise avoid the develop- 
ment of contractures if the line is closed in a staggered axis. 

3. All contractures in growing children should he corrected before 
pemanent underlying bony maldevelopments occur. Moreover, chronic 
ulcerations occurring in certain contractures should be repaired 
promptly for fear of secondary malignant change.s. 
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EPITHELIZATION AS AFFECTED BY NICKEL PECTINATE 
AND OTHER AGENTS 

Joseph E. HAiiiLTON, M.D., P.A.C.S., Louisville, Ky. 

(From the DepaHment of Surgery, University of Louisville School of Medicine and 
the Louisville General Hospital) 

IXTRODUCTIOX 

T he evolution of the pectin and nickel pectinate treatment for dysen- 
tery and infant diarrhea is described by Block and associates^ 
Haynes and co-workers'-^ atrd Arnold^ discovered that pectin alone actu- 
ally stimulated bacterial growth, but that the pectinates of cei-tain met- 
als, nickel included, was slowly bactericidal. Myers and Rouse-* pointed 
out that ionized nickel is toxic to bacteria and in addition that the 
catalyst, nickel, may stimulate the body’s antitoxin and agglutinin pro- 
duction. Other qualities of nickel pectinate doubtless contribute to its 
effectiveness as a vulnerary. The huge pectin molecule may, theoret- 
ically at least, envelope and starve bacteria.® Pectin is a hygi’oscopic 
colloid, able to absorb many times its weight,® thus stimulating the 
“osmotic drainage” effect and reversal of lymph flow claimed by Smith" 
and others for glycerm. Lastly, upon hj'drolysis, pectin liberates galac- 
turonic acid, an isomer of glycuronic acid that the liver synthesizes as a 
chemical detoxifying agent.-* 

Thomson,® in 1938, reported favorable results in the use of aqueous 
solutions of pectin in treating burn granulations, chronic osteomyelitis, 
and infected wounds in general. 

Since latter 1938, we have treated a variety of wounds with a prepara- 
tion of nickel pectinate* containing 3 per cent pectin and 0.045 per cent 
nickel, either in aqueous solution or in tragacanth jeUjL Merthiolate, 
1 :5000, was added to inhibit groAvth of fungi. In the great majority of 
cases the tragacanth vehicle was used since the thick jelly required but 
one application a day, an important factor in this understaffed hospital. 
After the toilette of the wound, the jelly was applied to a depth of 3 to 
5 mm., Avith a sterile throat stick. From here, technique varied. Over 
some Avounds, especially if drainage AA-ere profuse, the outer dressing con- 
sisted merely of several layei-s of sterile gauze and an outer pad of 
eellucotton held in place bj' adhesive or bandage. In other cases, a layer 
of perforated cellophane was interposed betAveen the agent and the outer 
di-essings in order to retain moisture. In a fcAv extemsive burns Avith 
pin-point grafts in place, a generous buttering of the nickel pectinate 
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•This has been supplied to us by Eli Lilly and Company under the name of 
‘‘Nipectin.’’ 
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MTis left without any outer dressings. Especial care was taken in re- 
moval of dressings, as the pectin jelly was prone to become tightly ad- 
herent to the wound surface. In such ca.ses, i-emoval was usually ac- 
complished by soaking or by pouring on hydrogen peroxide. 

During the past 4 years, 65 ■wound.s in 61 patients have been treated 
with nickel pectinate. As a control in this same period, comparable 
wounds or comparable portions of the larger wounds Avere dressed with 
cod liver oil or cod liA'er oil ointment. In rare instances the control 
agent wa.s Dakin’s solution, Foille,* sulfonamide ointment, or scarlet 
red. Also, similar bilateral wounds were likewise treated in 6 rabbits. 
I followed and supervised the course in all these cases. 

CLINICAL APPLICATIONS 

The Use of Nichcl Pectinate in Sluggish Wounds That Have Re- 
sponded Poorly or not at all to Other Agents. — Seven stubborn cases 
are presented in brief. In 4 cases (Patients 1, 2, 6, and 7 below) , pectin 
seemed definitely superior to the alternate agents; in 2 eases (Patients 
3 and 5), it seemed about equally effective; and in one case (Patient 4 
with the ventral hernia rvith superficial erosions), all agents, pectin in- 
cluded, failed to close the erosions. 

1. Patient N. M. — Lesion: Infected TJiierscli graft donor site of left thigh. 
The lower left leg was completely decorticated down to the muscles as a result of 
extensive incisions for gas gangrene some time before. Por 106 d.ay3 the shallow 
ulcerations on the thigh were unsuccessfully treated with saline packs, Dakin's packs, 
gentian violet, ammoniated mercury ointment, and ultraviolet irradiations. There 
were still two granulating areas 2 by 3 cm. and several pustules 0.5 cm. in diameter. 
Culture: Staphylococcus aureus. Healing occurred after 60 days of nickel pectin 
dressings. 

2. Patient J. K. — Lesion: Pire burn of neck and upper chest resolving into two 
granulating wounds each about 2% cm. in diameter, one over each sternoclavicular 
articulation. Culture: Staph, aureus. By the fortieth day, progress on foille dress- 
ings was at a standstill and nickel pectinate jelly was started. At thi.s time the 
lesions were approximately 2iA by 2 cm. and 1% by Vi cm. in area, respectively. 
Healing was complete in 20 days. 

3. Patient B. H. — Lesion: Granulating scalp avulsion wound. After pin-point 
grafting and 63 ‘days of cod liver oil dressings, several nonepithelized areas re- 
mained, the largest 3 by 2 cm. Culture: PaoiUus pyooyaneus. Nickel peotuiate 
dressings were started and at first healing was rapid. Pinal healing, however, re- 
quired 55 days. 

i. Patient L. W. — Lesion: Shallow erosions, 1 to 2 cm. in diameter on the con- 
vexity of a huge ventral hernia. After 155 days of treatment with elastoplast, cod 
liver oil, and other remedies, there was no sign of healing. Culture: Staph, aureies. 
However, although definitely smaller, there was no healing after 40 days of nickel 
pectin therapy. 

5. Patient B. A. — lA?sion: Granulating pinch- grafted burn of left axilla 6.5 
by 2.5 cm. in area. The lesion was slowly enlarging after 55 days of cod liver oil 


•"Poille" is a proprietory water-in-oil emulsion for the treatment of burns. 
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dressings. Culture: Streptococcus hemolyticus and Staph, aureus. There was prog- 
ress on nickel pectinate regime to almost complete healing in 30 days. There was 
then a period of regression and final healing required 54 more days. 

6. Patient N. S. — Lesion: Granulating burns of backs of both thighs that had 
been pinch-grafted 140 days previously. For 134 days Dakin’s packs and gentian 
violet had been applied, but there still remained several pustules and a granulating 
patch 5 by 4 cm. in area. Culture: Staph, aureus. Healing occurred after 35 days 
of pectin therapy. 

7. Patient P. L. — Lesion: Granulating areas in riglit orbit following eviscera- 
tion operation for basal-cell epitlielioma. Pincli grafts had been applied 1.35 days 
before. After 111 days of vaseline gauze and gentian violet treatment, tlie granu- 
lating areas were not reduced in size. Healing was complete after 21 days of 
nickel pectinate dressings. 


The Use of Nickel Pectinate on Superficial Granulating M'^ounds . — 
The majority of these were grantilatiiig postbnrn wounds, but also in- 
cluded were denuded areas following radieal mastectomy, excision of 
tumors, extensive incision and drainages, etc. Treatment was instituted 
shortly after the placing of pin-point grafts, and continued until final 
healing. Occasional cases that could not be reasonably kept on the ward 
until healing were followed for the final days in the outpatient depart- 
ment. 

There were 40 of these wounds suitable for a comparison in rate of 
epithelization between nickel pectinate and control agents. Cod liver 
oil or cod liver oil ointment served as a control in all but 5 cases. In 
these 5 eases, foille was used three times and a 5 per cent .sulfonamide 
ointment was used twice. 

Eighteen of the larger wounds that were nearly uniform through- 
out were divided for treatment into two nearly identical halves, one half 
being dressed with nickel pectinate, the other with the control agent. 
These eases were outlined in Table I. As shown in Table II, the aver- 


Tabi.e II 

COMPAR-VTIVE HE.\LING TIMES OF NiCKEL PECTIN.VTE TREATED AND CONTROL TREATED 

Wounds 


AGEXT USED 

LARGE WOUNDS 
TREATED IN COM- 
PARABLE HALTES 
WITH NICKEL 
PECTINATE AND 
WITH CONTROL 

NUMBER 

AVERAGE 
DAYS UN- 
TIL EACH 

half 

HEALED 

Pectin 

Control (C.L.O. in all 
but 5 cases) 

17” 

17* 

35.7 

43.8 i 


WOUNDS 

! 

TREATED 



WITH ONE AGENT 

COMBINED 

ONLY 




AVERAGE 


AVERAGE 

NUMBER 

DAYS 

UNTIL 

number 

DAYS 

UNTIL 


HEALED 


HEALED 

15 

24.2 

32 

30.3 

7 

26.7 

24 

38.8 


ing 


•Case G. T. (See Table I) was not includeC here since his unduiy prolonged heal- 
time of 1-0 days should not fairly be included with the remaining- 17 cases. 
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age healing time i'or Iho nii}eclin-tvcaled half oi! the wounds was 35.7 
days, for the coutvol-treated, 43.8 days, or 22 per cent longer. In 
Table II is also compared the healing times of the otlier 22 miscellaneous 
superfieial wounds, 15 dressed with niekel pectin, the remaining 7 with 
a control agent, usually cod liver oil. 



A. B. 

Fig. 1. — A, Patient L S. at start, 8 days after pinch giafting. Upper half, above 
arrows, dressed \\ ith nickel pectinate Jelly, lower half, apparently identical dressed 
with foille. B, Same patient 21 days later. Pectinate area practically healed. Note 
sharp tiansition between experimental and control areas produced by epithehzation 
of pectin side. 

Almost as striking as the reduction of epithelization time in these 
eases Avas the contrast in appearance between the two sides of the tvound. 
The granulations on the nipectin side almost invariably remained 
smooth, flat, and rather pale, Avhereas on the control side they Avere 
rosy, hypertrophied, and bled easily. In ease G.T. (see Table I and 
Fig. 3) Avhen the nipectin side Avas nearly completely epithelized, there 
Avere granulations on the cod liver oil ointment side 9 mm. high! The 
healed pectin-dressed Avonnd differs little from one that has received 
some other type of treatment. If anything, the skin in the former is 
smoother and more stable. 

The. Use of Nickel Pectinate in Deeper Wounds . — Noting the remark- 
able tendency of nickel pectinate in depressing granulation tissue over- 
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Fte. 2 — A, PaticJit S, t> at stai t, j tlaji litter pinch grafting. Upper half, above maiks, chehsoO ivitli nickel pectinate 
Jellv. Lower halt, neaily ulentlcal, liiessed with cod liver oil. B, Same patient 1,") claya l.itei. Pectinate nica neaily 
licaleil. Gianulation tissue li> peiplasi.i on cod livei oil side 
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growth, we tested its effect in 5 comparatively deep infected wounds. 
Four of these were infected laparotomy wounds, the fifth an infected 
wound following a bilateral inguinal dissection for carcinoma of the 
penis. In 3 of these wounds (see Figs. 4, 5, and 6) the same control 
system alreadj^ described was employed, namely dressing one half with 
nickel pectin jelly, the other half with cod liver oil or ointment. In 
from 7 to 10 days a remarkable difference was apparent between the 
nickel pectinate and the control side. The pectin granulations were 
pale, low, and smooth, those on the control side were rosy, exuberant, 
and much higher lhan on the experimental side. Biopsies taken from 



Pig-. 3. — Patient G. T., 22 clays after start of experiment. Patient’s left side 
treated -with nichel pectinate jelly and now nearly healed. His right side dressed 
with cod liver oil ointment still shows hypertrophic granulations. Unfortunately no 
initial photograph was taken. However, at the beginning, 6 days after pinch graft- 
ing, the two sides, with the exception of the infraclavicular regions, were nearly 
identical. 

the contrasting areas of these wounds (Pig. 7) showed young, edematous, 
vascular granulation tissue on the cod liver oil side and condensed, 
older looking granulation tissue on the pectinate side. Pinal healing 
was recorded in only 2 wounds. In one (Pig. 4) both the nipeetin and 
the cod liver oil-dressed halves were healed on the thirty-first day. In 
the other (Pig. 5) healing occurred on the pectin side in 71 days, on 
the cod liver oil side in 63 days. It is not surpi-ising that healing in 
these excavated wounds was, if anything, slightly delayed by nickel 
pectinate therapy, since as already demonstrated, pectin retards granu- 
loplasia. 
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The Use of Nickel Pectinate on Dermatome” Splint-Thickness Donor 
Sites.— It appeared logical that if nickel pectinate dressings achieved 
their remarkable epithelizing effect chiefly bj’ “holding back” granula- 
tion tissue overgrowth so antagonistic to skin healing, one poidion of a 
split-thickness donor site, taken by a Pagett dermatome and dressed 
with nickel pectinate, should heal no more rapidly than another area 
of identical depth dressed with some control agent, since the base in both 
areas is made up of a residuum of eorium that restrains granulation 
tissue overgrowth. 



i 



Fig. 4. — Patient VT. B.. Lesion, an infected, partly eviscerated, upper abdominal 
transverse incision, 18 days after start of bilateral dressings. Adherent anterior 
stomach wall formed one-half of the wound floor on the right, about one-quarter of 
the floor on the left. Xickel pectinate dressings on the right, cod liver oil on the 
left. Note that already granulations are luxuriant on the cod liver oil side and 
barely beginning on the pectinate side. 


This experiment was carried out six times in 4 patients. Nickel pec- 
tmate dressings and cod liver oil or sulfonamide ointment dressings be- 
ing applied side by side on the same area denuded about three-quarter 
thickness by the dermatome. As had been expected, healing was no 
faster on the experimental than on the control areas. In fact, the aver- 
age healing time for the pectin areas was 18 days and for the control 
areas only 16.2 days. There was a striking difference in appearance be- 
tween the two areas. The healed surface on the nickel pectinate treated 
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side was pale aud absolutely smooth. The coutrol-dressed siui'ace was 
of a ruddy appearance and finely pebbled by virtue of tiny little gran- 
ulations starting to iiush up through the corium but epithelized before 
they attained any size. 



Fig. 5 — A, Patient O A , lesion, infected appendectomy wound at the start Nickel 
pectinate dressings applied to medial half of wound, cod livei oil dressings to the 
right B, Same lesion 14 days later. Note the flattened white granulations on the 
pectinate side, the exuberant granulations on the control side. 


Cannon and Cope® compared the rate of healing of different areas 
of dermatome donor sites when dressed with different agents. How- 
ever, the residuum of corium at the base of all such denudations re- 
strains granulation tissue ovei’growth and furnishes a myriad of foci 
for epithelial cell regeneration A true test of epithelization can only 
be made on granulating surfaces devoid of any dermal remnants (see 
Discussion) . 


252 


SUKGEBY 


Bacteriology . — Nearly all of the wounds in tins investigation were cul- 
tured one or more times. Since all had reached the granulating 
“surgically clean” phase before the stait of the piesent study, little at- 
tention was paid to their flora, since experience has shown that by the 
time a wound enters the granulating stage it is usually adapated to its 





IIAJIILTON: NICKEL PECTINATE IN EPITHELIZATION 


253 



A. 


Fig. 7. — Photomicrographs of granulating base of wound (Patient G. M., see Fig. 6). 
A. — From nickel pectinate-dressed side. 



B. 


Fig. 7. — B . — Prom cod liver oil-dressed side. The cod liver oil side- (F) shows 
very young fibroblasts, widely separated by marked intercellular edema. There are 
numerous blood vessels and rather dense' infiltration of polymorphonuclear and 
plasma cells. On the pectinate side (A) the fibroblasts are more closely placed, their 
nuclei smaller and in places pyknotic. There is less vascularity and less leucocytic 
infiltration. 
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own organisms and that its rate of healing is not necessarily increased 
by reducing its bacterial count, unless virulent organisms are present. 
By far the commonest organism found was the StapJi. aureus. The 
Strep, liemolyticus was fairly frequent while B. pijocyaneus and B. 
proteus were occasionally present. The average healing time for wounds 
culturing Staph, aureus alone (with or without lesser organisms such 
as B. pyocyaneus and B. proteus) was almost exactly that for wounds 
culturing both Staph, aureus and Strep, hemohjticus — 37.2 days for the 
former and 37.1 days for the latter. On two occasions, however (patients 
D. B. and W. D., Table I), wounds that were practically healed went 
into a retrogression, their new epithelium melted away, and they be- 
came shaggy and purulent. Their culture, previously Staph, aureaus, 
now also revealed Strep, hemohjticus. In these two cases the intercur- 
rent hemolytic streptococcus was doubtless virulent and res]3onsible 
for the retrogression. 

The nickel pectinate was definitely more bacteriostatic than its con- 
trol, cod liver oil ointment. Exudate was usually less. On five occa- 
sions, after a wound had been dressed for from 7 to 9 days on one half 
with nickel pectinate and on the other with cod liver oil, colony counts 
were taken from both areas. Without exception the count on the con- 
trol side was from two to ten times that of the experimental side. 

BABBIT EXPERBIENTS 

Nearly identical wounds were produced in 6 rabbits, one on either 
side of the spine, extending down to the paraspinal fascia and in one 
ease through the fascia into the muscle. The skin borders (except in 
one ease where circular incisions were made) were tacked to the under- 
lying fascia. In each rabbit the wound on the right was dressed with 
cod liver oil ointment, that on the left with nickel pectinate jelly. The 
wounds were treated at least once daily, sometimes oftencr. The gauze 
outer dressings were held in place fairly well by means of threads passed 
back and forth through skin clips that had been applied around the 
wounds in the normal skin. 

Cultures taken after the sixth day showed a pure culture of Staph, 
aiu eus in all wounds. Pour of the 6 cod livei' oil-dressed wounds showed 
well-developed granulation tissue formation beginning about the seventh 
or eighth day. However, this never became an overgrowth such as fre- 
quently retards epithelization in human wounds. In the pectinate- 
dressed wounds there was never more than .slight evidence of granula- 
tion tissue activity. Owing, doubtless, to the extreme looseness of the 
rabbit’s hide, healing in all cases was chiefly due to contraction or 
cicatrization of the wound borders and involved only a slight amount 
of new epithelization. It is interesting that without exception healing 
came first on the cod liver oil side, occurring 15, 14, 13, 5, and 3 days 
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sooner, their average healing lime being 32 days. A possible explana- 
tion for this relatively rapid healing of the control wounds is that since 
contraction of granulation tissue is one of the chief mechanisms of 
wound cicatrization, and since cod liver oil stimulates granulation tissue 
formation, cicatrization should therefore be accelerated in wounds 
dressed with this vitamin ointment. Nor is there in rabbits the tendency 
to granulation tissue overgrowth, the control of which in human beings 
gives pectin-dressed wounds the advantage during the stage of epitheliza- 
tiou. 

DISCUSSIOX 

Wound healing, as pointed out by Alexis Carrel,” is not a simple and 
uniform closure of a defect by cell multiplication; it is a balanced co- 
operation between repair by granulation tissue and epithelization, each 
process governed by its distinct stimuli. Where the area of the wound 
is large in relation to its depth, the balance in healing is apt to be tipped 
in favor of granuloplasia, with the resulting familiar picture of “proud 
flesh” mushrooming out over the skin borders or burying in its depths 
pin-point grafts. From the foregoing, then it appeal’s that nickel pec- 
tinate, by inhibiting granulation tissue overgrowth, restores a normal 
balance and allows epithelization to proceed at approximatelj’- its normal 
rate. Convei-sely, nickel pectinate will exert little if any effect upon the 
healing of a wound in which there is no exuberance of granulations. 

The findings in this study are diametrically opposed to those of 
Tompkins,’^^ Norton,'^ and their co-xvorkei's. These authors, the former 
on a basis of clinical experimentation, the latter from experiments on 
wounds in rats, both conclude that pectin and nickel pectinate promote 
wound healing up to the stage of epithelization, but actually retard the 
final proliferation and closing over of the skin. Possibly the pectin, the 
percentage of nickel, or the strength of merthiolate we have used may 
explain the difference in our results. Tompkins and associates used 
plain pectin 2 per cent, with merthiolate 1:200,000. Norton and co- 
workers used pectin 5 per cent, nickel 0.032 per cent, no mention of 
merthiolate. Our preparation contains pectin 3 per cent, nickel 0.045 
per cent, merthiolate 1 :5,000, and in most cases tragacanth 10 per cent. 
It is significant that Thomson’s® first clinical trial of pectin revealed re- 
markable epithelization of an extensive granulating burn which other 
agents and several skin grafts had failed to heal. 

Violle and Saint-Kat” and others liave claimed that nectin is a hemo- 
static and hastens the clotting of blood. This is denied by Norton and 
colleagues^- on a basis of in vitro experiments. I have observed that 
pectin does have an indirect hemostatic action in that it renders gran- 
ulation tissue more dense, compact, and less vascular. Granulations 
dressed with other bland agents arc turgid, rosy, and bleed easily, in 
contrast to the pale, fiat, nonbleeding pectin granulations. 
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SUJUIARY 

1. The present study covers a period of four years during which 
time 65 wounds in 61 patients were dressed with nickel pectinate and 
as controls, 34 comparable wounds in 31 patients were treated with 
various bland agents, chiefly cod liver oil or ointment. In addition, 
controlled wound healing experiments were carried out in 6 rabbits. 

2. An apparently satisfactory control method was employed in 22 
cases, in which larger wounds, nearly uniform throughout, were di- 
vided into two comparable areas, the one dressed with the experimental 
agent, the other with the control. 

3. Contrary to prevailing opinion, we have found that nickel pectinate 
does not promote wound healing, but instead depresses granulation tis- 
sue proliferation. 

4. By virtue of its property of keeping down “proud flesh," nickel 
pectinate indirectly exerts a definite acceleration of epithelization (22 
per cent reduction in healing time over sucli control agents as cod liver 
oil or foille) . Hence, it is contraindicated in the early stages of wound 
healing, but is an ideal dressing where epithelization is sought. 

5. Nickel pectinate is mildly antiseptic. Compared to cod liver oil 
ointment, it causes greater reduction in wo\ind exudation and a marked 
reduction of the colony count. 

6. Nickel pectinate is hemostatic to a certain point in that it condenses 
and renders less vascular granulation tissue with which it comes in 
contact. 
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PLASMA CLOT SUTUEE OP NERVES— ILLUSTRATE D 

TECHNIQUIO 

I. iM. Taklov, IR.l)., Bkooklvx, N. Y. 

(From the ycurosurgical Seriicc and the Department of Laboratories, the Jewish 

Hospital of Brooklyn) 

T he conventional method for uniting severed nerves has been bj" 
the use of thread stitches, preferablj^ silk. Although an attempt 
is made to confine the stitches to the epincurium, nerve Abel’s are at 
times included with resultant strangulation of tissue and subsequent 
fibrosis. Further interference with successful regeneration may result 
from the Icnuelding of the nerve fibers when the threads are tied. The 
need for an improved technique is particularly apparent when dealing 
with small nerves where the silk sutures may strangulate a considerable 
proportion of the nerve fibers with great likelihood of unfavorable func- 
tional results. Young and kledawaP have attempted to avoid these 
difficulties by the use of cockerel plasma clotted with chick embryo 
extract. The inconveniences involved in the preparation of these ma- 
terials and, more particularly, the inflammatory and fibrotic reactions 
resulting in animals of other species led to the introduction of the tech- 
nique of autologous plasma clot suture of nerves.“ Less obstraction to re- 
generating nerve fibers occurs with autologous than with heterologous 
plasma clot. The development of a suitable mokP in which nerves can be 
sutured with plasma clot has made possible accurate alignment and 
stronger union of the nerve ends. The technique of suturing peripheral 
nerves and nerve grafts by means of plasma clot has been described in 
previous publications.^’ It was pointed out that when nerve ends cannot 
be united without tension, then plasma clot suture alone is undesirable 
since the junction may subsequently separate. Following a suggestion 
by Lt. Col. R. Glen Spurling, tantalum Avire'-' (0.0025 or 0.003 inch in 
diameter) has been employed as tension sutures to approximate the 
nerve ends while accurate apposition is achieved by means of the plasma 
clot. The tension sutures are placed well back from the primary suture 
line and serve to protect it from strain. Single strands of untAvisted 00 
Cortieelli black silk (or Avhite silk) may be used as tension sutures. Al- 
though the silk is easier to tie than is the tantalum, it is not as strong 
and there is more risk of the silk breaking Avhen the strain at the suture 
site is great, kloreover, the tissue reaction is greater Avith silk than 

The work described in this paper was done under a contract, recommended by the 
Committee on Medical Kesearch, between the Office of Scientific Research and De- 
velopment and the Jewish Hospital of Brooklyn. Also aided by a grant from the 
American Medical Association. 

Received for publication, June 29, 1943. 

*The tantalum wire was kindly supplied by the Fansteel Metallurgical Corporation. 
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Fig. 3. — The two tantalum wire tension sutures liave been introduced at a dis- 
tance of approximately 1 cm. from the cut ends of the nerve. The insert shows 
the manner in which the wires are applied. For the sake of convenience one end 
of the wire, threaded on a small curved ophthalmic needle, i.s bent sharply before 
it is introduced and it is then pulled through the nerve to the point of its angu- 
lation. (^). The tension sutures are carried somewhat deeper than the epineurium 
since in vitro tests of the tensile strength of nerves joined with tension sutures 
(tantalum wire or silk) have shown that the values obtained are almost twice as 
great when the stitches include a small amount of nerve substance rather than when 
they penetrate only as deep as the epineurium. The wire is then twisted so that 
one obtains a fairly straight pair (B) rather than two wires wliich tend to separate 
and assume a curved form due to the springiness of the metal. The length of the 
twisted pair of wires is made somewhat greater than the distance between the 
points of insertion of tlie tension sutures througli the nerve when their ends arc 
apitroximated. The wires are grasped by fine forc.eps and pulled • backward ; the 
length of the twisted pair of wires is thus shortened until the nerve ends may be 
appro-ximated without strain. When this point has been reached, the long end of 
the wire is bent with a forceps as shown in D. The sharp bend prevents sliding 
of the neiwe on the wire with ensuing separation of the nerve ends along their 
longitudinal axis. The very short twists which have been formed by pullmg the 
wires backward (shown in C) act as a block to prevent excessive tightening of the 
u-ire when the ends are tied. The wires are tied in the form of a square knot (H) 
which is preferable to twisting the wires since the resulting sutures are thus rendered 
stronger. Both slipping of the wires and excessive tightening of them must be 
avoided since, should this occur, either a gap between the nerve ends would result 
or the stumps would be pressed against each other with knuckling of nerve fibers. 
Unless close apposition of the nerve ends is obtained, organization of the plasma 
clot insinuated between tliem would lead to the formation of connective tissue 
wliich interferes with the proper downgrowth of neive fibers. On the other hand, 
if the nerve stumps are compressed as a result of excessive shortening of the wires, 
there results disruption of the proper longitudinal organization of the nerve fibei'S 
at the suture site. The manner of introducing and tying the tantalum wire ten- 
sion sutures is given in detail .since their correct adju.stment is a most important 
step in the technique of tantalum iiire-plasma clot suture of peripheral nerves. 



262 


SURGERY 



tioa obtained The tension nirel are «liown The f ‘ ^ ^ accurate coapta 

fin. of the mold as close as possible To r I to the 

plasma from around the nerve The insert sIimT^ the T leakage of 

of the clip holder The mold is then filled T.h ^ f appears at the end 

from a Wintrobe pipette OrigLanTa periol nf^ approMniatelj 20 drops 

utes was aUowed before removal of the mold 

clot to achieve its ma\imum stabibtv ®® ^ ® tlie time required for the 

about ten minutes and iTTsTuTe safeTo .®*°t V^te firm in 

of time. The unmodified pW (jLlTo Th T of this period 

aUowed to clot spontaneously since it has beeT^fn “a f^t^'^^agulant is added) is 
anticoagulants and coagulant to the pla.snia addition of most 

Recently, howeier, we have found that ho™ clots prepared from it. 

of.Brotflim.ne ailpIlRte fields clots which ^ ~ as°^tron J ^ . m eflas 
ijiodified plasma. Hepanmzed nlasma lo strong as those prepared from un 

- CTo cc%f blood a^d tTern^^BT by adding gli^guaenuB 

^ rue neparimzed plasma is clotted by the 



addition of 0.1 e.c. of a solution eoataininp- 0.125 mg. of protamine sulfate per 100 
o,. !-. of d i‘<t,illprf wntpr. The heparinized plasma aiid the protamine are premix^ 
immediately before being introduced into the latex mold for nerve suture. The use 
of heparin-protamine plasma offers a practical advantage in that the inconveniences 
involved in the preparation of unmodified plasma (collecting the blood in paraffin- 
lined test tubes packed in ice and centrifuging it in 250 c.o, metal cups filled with 
ice in order to prevent clotting) may be obviated. (Liquaemin by Hoffmann- 


La Roche, Inc.) 
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Pig. G. — The mold is giasped by forceps and removed while the sutured nerve is 
protected by a spoon. The inserts show the neiwe sutured by the combined tanta 
luin wire plasma clot teclmique The tantalum wire is shoiin through the clot 
(left insert). Usually the opacity of the clot obscures the tension wires which are 
incorporated in it (right insert). 
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Fig. 7.--Photograplis showing A, gross, and B and C, microseopio appearance 
of the sciatic nerve of a dog sutured by the tantalum wire-plasma clot tech- 
nique. Note the tantalum wire tension sutures in the nerve {Ay removed fifty-four 
days after suture. Photomicrographs show practically no inflammatory or flbrotie 
reaction at the junction thirteen days after suture. Sections stained with hema- 
toxylin and eosin (P x 30; C x 140). 




Fig. S. (For legend see opposite page.) 
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with tautaluiii. It is the piu-pose of this eomiminication to illustrate, 
mainly by moans oi' photographs whioh have not been rctouehcd, the 
teehukiuo of tantalum wire-plasma clot suture of peripheral nerves. The 
use of this combiiuKl lechnicpio olimijiates the liheliliood of .separation of 
the sutured nerve ends. The jdiotog-raphs were talum at an operation 
upon the .seiatie nerve of a dog. 

Autologous plasma elot suture of peripheral nerves was done in five 
human patients.^ In two of tho.se eases sufficient time has elapsed for 
some evaluation of the results. In one ease, functional recovery of the 
sternocleidoma.stoid muscle began two months after the spinal acce.s.sory 
nerve Avas sutured at a ])oint approximately 4 cm. before its entrance 
into the muscle; complete recovery of muscle function occurred five an|l 
one-half months after the operation. The nerve had been sutured by 
depressing the nerve ends into the neighlwring ti.ssues to form a trougl'i 
in which the plasma could collect. Tlie nerve end.s were held together 
with jeweler’s forceiis until clotting occurred. A suitable mold was 
not aA’ailable at the time when this operation was done, so that this 
cruder techuicpie had to be employed. The nerve was sutured one hour 
after it had been sevei'ed at operation. In another patient the ulnar 
nerve at the level of the wrist was sutured l)y the combined tantalum 
wire-plasma clot technique. The nerve, which had been severed fifteen 
months previously, was freed for a considerable di.stance proximal and 
distal to the stumps and the combined technique had to bo used since 
the nerve ends to be united were under consitleral)le tension. When 
last examined, eig'hteen week after operation, the patient had shown 
considerable return of sensation for pinprick, cotton-wool, and liot and 
cold objects over the hand and fingers down to and including the pi’ox- 
imal half of the distal phalanx of the fifth finger. Before operation 
the area of sensory lo.ss involved the fifth finger, the ulnar half of the 
fourth finger, and the inner part of the palmar and dorsal aspects of 
the hand as far as the wri.st. Also during the interval between the 
tenth and eighteenth weeks postoperalively, there occurred improve- 
ment in the poAver of flexion of the fourth and fifth fingers and it has 
liecome possible to abduct and adduct the finger.s to a slight extent. 

*Tlie au'hor is inclf'btecl to Dr. I.eo M. Davicloff anci Dr. Tliomas Hoen for referring 
these patients to him. 


Fig. 8. — Photographs showing molds and instruments devised for plasma clot 
suture of nerves; nerveholJer with grooved air-foam emshious, clips and clip holder 
latex mold, and the spoon which is u.sed for protection of .sutured nerve during 
removal of mold. Below are shown end, side, top, and interior views of latex 
mold. Tiie use of the wire supporting rails shown in the mold make it possible to 
obtain accurate apposition of the cut ends of the nerve and also to surround uni- 
formly the suture .site Avith plasma dot. 

The molds are designed for nerves the size of the dog’s sciatic nerve, and have 
a capacity of approximately 20 drops ot plasma. For larger or smaller nerves 
molds of appropriate sizes are kept on hand. The openings in the air-foam collars 
of the molds are made round and ov.al to accommodate variations in shape of 
nerves. ‘ ^ 



Fig. 9. — Series of photographs from a motion, picture film sho\ving complete 
cycle of movements of liind limbs of a dog in which the left sciatic nerve was su- 
tured with autologous unmodified plasma and the right with silk (single strands of 
untwisted 00 CortieeUi silk). Photographs were taken eighty- four daj's after opera- 
tion, since wliich time complete recovery of motor power on the right as well as 
the left side occurred. Such a difference in the rate or degree of recovery of func- 
tion which could be attributed to the different methods of suture has not been con- 
sistent in our animals, although the results tend to be better with autologous 
plasma clot suture. The superior gross and liistologic results associated with plasma 
clot would lead one to anticipate correspondingly better functional return to the 
innerved part than with silk suture. Further correlative studies will be necessary 
to test this point. 
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The results of plasma clot suture of nerves are encouraging and 
.iustify further use of the method in cases involving human beings. 

The molds and instruments used for the suture of nerves vvltli plasma clot were 
made by Air. Cornelius Denslow and Air. Saul Swaiz. The sketch which illustrates 
the technique of apply Ins the tantalum who tension sutures w.ls m.idc by 0r. Joseph 
A. Epstein to whom the author is .ilso indebted for operative asslsUnce. The photo- 
graph shown in Fig. 1 w.is taken by Air. W. Abbey and tliose shown in Fig. S are 
from a motion picture Him talven by Air, Lester Bergman. Otiier photographs arc by 
Louis Armonath. 
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SUBQEEY 



9. — Series of photographs from a motion Picture film showing complete 
cycle ^of movements of hind limbs of a dog in which ti.ands of 

toed with autologous unmodified plasma and the right with silk 
untwisted 00 Corticelli silk). Photographs were taken eighty-four after op 
tion, since which time complete recovery of motor power on the ^ 

the left side occurred. Such a difference in the rate or degi-ee Ra- 

tion nliich could be attributed to the different methods of suture 
sistent in our animals, although the results tend to be better w . , -.lagaia 
plasma clot suture. The superior gross and histologic results associated witn pias^^^ 
clot would lead one to anticipate correspondingly better 

innerved pait than with silk suture. Further correlative studies will be necess .7 
to test this point. 
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Fig. 6. — Attachment of avulsed long biceps tendon origin to bicipital groove no ex- 
external immobilization, early function. 
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As is well known, there is considerable difference between the sexes 
in the occurrence of these fractures. In 136 cases of all types of hip 
fractures which I have seen, occurrence was found, as shown in Table 
II. 

Table II 




MALES 

FEMALES 


PRACTUEES OP THE FEIIUR 

(PEE CENT) 

(PEE CENT) 


Of the neek 

25.3 

74.7 


Trochanteric 

54 

4t) 


In general, therefore, it can be said that more than half the cases of 
trochanteric fractures occur in men and nearly two-thirds of the cases 
of neck fractures occur in women. 

A similar characteristic variation is found in the hips involved, as 
shown in Table III. 

Table III 




LEFT HIP 

lUGHT HIP 


FRACTURES OP THE FEMUR 

(PER CENT) 

(pee CENT) 


Of the neck 

62 

38 


Trochanteric 

47.8 

52,2 


MORTALITY 

That intertrochanteric fractures result in high death rates has been 
commonly noted. Wilson, at the Massachusetts General Hospital, re- 
ported 24 per cent mortality in a group of 62 eases; Leyding, at the 
St. Louis City Hospital, found 39 per cent mortality; and Taylor, in 
Los Angeles General Hospital, found 30 per cent mortality. Of 65 
intertrochanteric fractures which I have followed, 15 patients died within 
two months of the accident (22.2 per cent mortality). These observa- 
tions lead to the obvious conclusion that hitertrochanteric fractures are a 
most potent cause of death in the aged. 

CLASSIFICATION OP TROCHANTERIC FRACTURES 

Many years ago, Percivall Pott stressed the hnportance of determin- 
ing the type of hip fracture before instituting treatment because “they 
so often lame the patient and disgrace the surgeon.” Sir Astley 
Cooper was the first to emphasize the difference between the intracap- 
sular (neck) fractures and the extracapsular (trochanteric) fractures 
in relation to their probability of union. 

The older writers divided trochanteric fractures into (1) comminuted 
fractures at the base of the neck and (2) “mixed” fractures at the base 
of the neck. The mixed ’ fractures were partly intracapsular (on the 
front surface of the neck) and extracapsular (on the posterior surface 
of the neck) because of the uneven attachment of the capsule. Pertro- 
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cIuintGi'ic fractures wore ideutified as those wliieli 2 >assed tlirough the 
base of the neck and shaft distal to the greater trochanter and proximal 
to the lesser trochanter. Subtrochanteric fractures were those which oc- 
curred in the shaft just distal to the lesser trochanter. 

Bohler’s description of the principal type.s of troelianteric fractures 
of tlie femur seems as nearly adetiuale as any; 

1. Praeturo through the base of the ncek oiitMde tlio eui)sule witli slight 
displacemont. 

2. Practuie through the trocliantcrs witli outssivul rotation of the leg 
and wide soiiaration of tlio fragments. 

3. Fracture nith the liase of tlic neck driven deeply into the spongy 
mass of the tioclianteis. 

t. Fracture line in the icgioii of the trochaiitors, often nitli coiiiiiiinution. 


** 


. 



BSff. 1. — ^Simple type of fracture through the base of the neck of the femur with no 

displacement 

Of course as in all fractures, there are many diverse types of tro- 
chanteric fractures which may or may not conform to this broad classi- 
fication. Moreover, there are wide differences in the degree of com- 
minution or displacement of fragments which may have much to do 
with the choice of proper treatment (Figs. 1 to 5). 




Fig. 2. — Comminuted fracture tlirough tlic inteitroclianteric region with rotation de- 
formity of the leg and impaction of the ba.-se of the neck into tlie iliaft of tile femur. 


; 





f] 


K' 

r 


i 

1 





Fig. 3. — Comminuted fracture through the intertrochanteric region with marked up- 
ward displacement of the shaft of the femur. 
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THK.VTJIKXT OF TUOCUAN'TKHIC KKACTUUKS 

Unlike t'l-aeturcs oC Uio nock, the troalinent of tcoeliaiUerie I'raeUires 
is not eoinplieatcd by the prospeel of iiominion. Tliei'o is a very liberal 
blood axipply to the trochantonr region even in aged adults and each 
fragment is ade([ualely supplied despite the presence of the fracture. 
I have never seen a nonunion of a trocliaulcrie fracture and none has 
been described in ease reports as far as 1 know. Tiic main problem, 
thei’efore, is to -secure union in normal position without eoxa vara de- 
formity. shovtcuiug, or external rotation rather Iban concern about non- 
union. 



Tig-. 4 . — Commirmtea fracture distal to the greater trochanter uSth angulation of the 

fragments. 

The following types of treatment have been used with vaiying de- 
grees of success : 

1. External splints 

2. Traction devices 

3. Internal fixation with nails, screws, bolts, etc. It is worth while to 
consider each plan of treatment ndth the advantages and disadvantages 
ill order to decide the be.st type of care for these eases. 

1, External Splints . — The finst splint for fracture of the hip was de- 
serihed by Ambroise Pare, who treated “an honest matron” by placing 
wooden strips about her thigh and supporting them with a figure-of- 
eight bandage about the thigh and waist. 
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In 1871 Hodgen of St. Louis described his wire suspension splint 
which supported the extremity in a long sling, although it provided no 
inimobUization of the body. This splint has been popular for many 

years and is still widely used. 

4n oft-described, but apparently seldom used, hip splint was the 
Thomas-Kidlon splint (1880). This cumbersome device consisted of a 
Ion- broad strip of soft iron which passed up the back of the leg and 
thigh across the buttocks and up to the shoulders. It was bent to con- 
form to the body and was fastened to the patient with .straps. 



p.,g. 5. lang spiral fracture m the intertrochanteric region ivith moderate displace- 


Although Senn illustrated a plaster of Paris spica bandage, in 1889, 
with a lateral pressure screw over the trochanter, the greatest credit is 
due Eoyal Whitman who, in 1904, described tlie abduction spica cast. 
But Whitman’s more significant contribution was the accompanying de- 
scription of the maneuvei-s for reducing hip fractures and the recog- 
nition of the importance of abduction and internal rotation for locking 
them after reduction (Fig. 6). 

Wilkie attempted to achieve the same position by using casts on each 
le- which were joined by metal rods to maintain abduction and internal 
rotation. 

External splinting alone, of course, facilitates the healing of tro- 
chanterie fractures, but it is not adequate treatment for comminuted 
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fractures or those with groat displacement. The Whitman cast is the 
only splint which attempts to secure the fragments in normal position, 
although its usefulness is limited to the simple fractures at tlio base of 
the neck. 

A great criticism of all external splints is that tliey confine the pa- 
tients to such a degree tliat change of position is rendered difficult. This 
encourages the formation of pressure ulcers, muscular wasting, and 
residual joint stiffness which may delay general recovery. 

It is plain, therefore, that e.xlernal splints find their principal role 
in the treatment of those patients who arc too frail to permit the use 
of internal fixation. Vet, strangely enough, this .so-called conservative 
treatment is attended by such a high death rate that it cannot be con- 
sidered as an ideal emergency treatment. 



— OWiqy® fracture through the trochanteric region which was reduced by 
tne ^Wnitman method and immobilized by the abduction cast ; solid union in normal 
position. 

2. Traction Devices . — The first effort to overcome the shortening of 
trochanteric fractures by the use of traction was made by Hildanus 
about 1600, when he advocated a strap about the knee which was at- 
tached to ropes and pulleys at the foot of the bed. 

In 1850, Gibson of Philadelphia devised a traction splint which utilized 
the principle of countertraction through the sound leg. Traction on 
the feet was secured by a tight cloth gaiter. 
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A oreat advance in the comfort of patients followed Gurdon Buck s 
iiitroLction, in 1861, of the familiar adhesh^e skin traction which was 
attached to cords and weights at the foot of the bed. 

Maxwell (1871) and Kiith (1891) combined longitudinal traction with 
lateral traction to overcome outward rotation of the leg and to produce 
more accurate reduction of the deformity. 



i 

i 


Fig. 7. — ^Intertrochanteric fractuie ^Mth no displacement, securely anchoieti ^ith two 

Ions vitalliuni screws. 

In 1921, Eussell described his complex “balanced traction’’ ivliich pro- 
vided force m two luies so that the knee and thigh each received proper 
support while longitucluial traction was maintained. 

A simpler and better laiown method of securing traction is the use 
of adhesive extension while the leg is suspended in a standard Thomas 
ring splint. 

In 1932, Eoger Anderson improved the weE-leg traction plan by the 
use of two leg casts fastened to an adjustable apparatus between the 
legs. Carl Jones utilized the same principle in a device which likewise 
produced traction on the fractured leg while providing count ertr action 
through the sound leg. 



STUCK; IXTKllTliOCUA-NTKHlC I'KACTUliKS 01' riOlUIt 


28H 


While traction is tlcsirahlc in most trochanteric fractures to over- 
eomo the tendency to si)orlenin!>- and nnjrulation of the neck, it has the 
disadvantage of holding the patients in the supine position. This in 
turn increases the likeliliood of bed sores and hypostatic pneiunonia and, 
because pain often persists, sedatives are rc((iiired u'liich in tlieniseives 
depress the patients. 

AVcU-leg traction in casts permits patients to be turned or to he placed 
in a wheel ehair hut, since the knees and ankles are held immobile for 
many weeks, there is much residual still'ne.ss and weakne.ss after the 
fracture has healed. 



[ 

Fiff. 8. — Intertrochanteric fractuie immobilized m normal position with two Mtalhum 

screws. 

3. Internal Fixation . — The earliest successful internal fixation of inter- 
trochanteric fractures was developed by Denegre Jlartiii of New Orleans, 
who advocated the use of two long carpenter’s screws placed parallel 
across the fracture line into the neck and head of the femur. Brewster 
has reported extensive use of the method and has advised long vitallium 
screws which are less likely to irritate tlie tissues than the ordinary iron 
screws (Figs. 7 and S). 

In 1915, Preston described a screw-plate which consisted of a long 
screw, to penetrate the head and neck, with a plate that was fastened 
to tlie shaft of the femur with screws (Pig. 9). 
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Atistin Moore's adjustable pins which were originally devised for 
fractures of the neck of the femur have been successfully adapted for 
those trochanteric fractures which are not comminuted. 



FiS- 9. — Preston's screw-plates for immobilization of intertrochanteric fractures 



Pig 10 Fracture through the trochanteric region secured by vitallium Smith- 

Petersen nail 

In the same way, the flanged Snuth-Peteisen nail has been advocated 
for intertrochanteric fractures as well as for intracapsular fractures of 
the neck (Figs. 10 and 11). Thatcher has modified it with a screw 
which IS passed through the head of the nail into the shaft of the femur. 

In 1937, Lawson Thornton conceived the idea of screwing an extension 
plate onto the end of the Smith-Petersen nail in order to provide more 
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support for fractures in the subtrochanteric region and to prevent the 
coxa vara angulation which often follows use of the nail alone (Fig. 12). 

Overton has suggested the use of a knurled nail head and a knurled 
intertroehanterie plate to prevent the tendenc)'' to loosening which has 
been reported in cases of plates screwed onto the end of the nails. In 
Overton’s series of 43 eases in which this plate has been used, there has 
been no ease of varus deformitj^ in the late stages of healing. 

McKibbin has utilized fixation pins in the upper end of the femur, 
which were incorporated in a plaster cast about the thigh in order to 
leave the hip and knee free. 



Piff. 11 — Pertrochantenc fracture immobilized by vitallium Sraith-Petersen nail. 

Koger Anderson recommends fixation pins through the fracture and 
the shaft of the femur with external bars anchoring all the pins into 
one unit (Fig. 13). This is a further adaptation of the various Ander- 
son external splints for supporting fixation pins in fractures. In flabby 
obese patients, however, the soft tissues must be supported by a cast or 
pads to prevent irritation about the pins and loosening of them. 

The numerous appliances ivhieh have been developed specifically for 
fractures of the neck have also been suggested for use in trochanteric 
fractures. Leydig and Brookes have utilized the Henderson lag screw, 
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Lippman has adapted his corkscrew holt, and hlorrison has altered his 
lock bolt by the addition of a plate to anchor the head and neck to the 

shaft. - , . • T • 11 4 ! . 

Several axithors have devised nail-and-plale units suited especially loi 

trochanteric fractures. Neufeld proposed a Y-.shaped nail in the neck 

which merged w'ith a flat plate fastened to the side of the shaft with 



Fig. 12. — Lawson Thornton’s plate which is fastened to a Smith-Petersen nail by 
means of a screw, and to the shaft of the femur with screws or bands. (Courtesy 
of Lawson Thornton.) 

screws. Austin INIoore has recently introduced his blade plate which is a 
simple curved piece which impales the head and neck and conforms to 
the side of the shaft of the femur. He has used it in 34 cases and has 
also made the plates in varying lengths to accommodate fractures with 
much comminution (Fig. 14). 

The Jewett nail is a single appliance made of a vitallium Smith- 
Petersen nail with an attached flat plate to fit the shaft of the femur 
(Pigs. 15 and 16). 
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Compere has reeeiilly recommendctl the use oi‘ a metal plate wiiich is 
fastened to the shaft of the femur with screws. Tlireadcd pins are 
then passed throngli Die plate to anclior it to fjje liead and neck of the 
bone. 



Fig. 13. — Rogex' Anclel•^on fixation pins and e.xternal bsi-s to support fi’xictures in the 
troclxanterio region. (Courtesy of Anfiex'son, McKibbin, and Burgess.®) 



Pig. 14. Austin Moores single angle blade plate for intertrochanteric fractures. 

Jlodern anesthetics of much less shocking action and reaction-free in- 
travenous solutions have made surgical operations on elderly patients 
much less hazardous than in former years. Moreover, since patients with 
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trochanteric fractures can anticipate poor results with so-called con- 
servative treatment, it is advisable to consider internal fixation of these 
fractures -whenever possible. 

A patient with properly applied internal fixation of the fracture 
experiences little pain and consequently requires few narcotics. The 
nursing care is simpler, positions can be changed easily and without 
discomfort, and long hospitalization is unnecessary. 



Fig. 15. — Jewett angle nail providing fixation ot a displaced fracture in normal posi- 
tion. 

Nails, screws, or bolts alone are satisfactory if the fracture is at the 
base of the neck with little displacement, and if there is an intact 
lateral cortex. A hazard in the use of such appliances, however, is the 
frequency of fracture lines into the greater trochanter, which weaken it 
as a support for the nail. As a consequence, nails may come loose and 
a coxa vara deformity result. Also, in the operation the lateral cortex 
sometimes splits and thus provides no adequate support for the nail. 

The more recently developed nails (Neufeld’s, Moore’s, and Jewett’s) 
have many superiorities over the others in that they pass across the 
fracture line and also are anchored to the shaft of the femur %vith 
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screws. Their insertion is more difficult and a longer incision is required, 
but these disadvantages arc outweighed by the nearly perfect fixation 
which can be secured. 

In any method of internal fixation of fractures of the liip, nothing is 
gained by early ambulation. Frequent change of position in lied and 
freedom of movement of the legs arc sufficient exercise to prevent hypo- 
static pneumonia or pressure ulcers. The recent woric of Urist demon- 
strates plainly that overstrain of a healing fractured hip may easily 
damage developing blood vessels and lead to late destructive changes in 
the femoral head. On the other hand, if a patient is kept in bed for 
at least eight weeks after the operation, there is far less danger of cir- 
culatorj’ injury at the fracture site. 



Figr. 16. — Jewett an^le nail supportingr a comminuted pertrochanteric fracture in 

normal position. 


In the 65 eases of intertrochanteric fractures before mentioned, the 
treatment methods listed in Table IV Avere used. 

The most satisfactory functional results were obtained in those cases 
which were treated by internal fixation and the angle nails Avhieh were 
secured to the shaft of the femur Avere the most successful appliances 
used. There Avas very little postoperative pain, the patients moved 
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1. Trochanteric fractuies of the femur, wliile not 

as neck fracluri'S, prf’sont special problems which aie .inst as 

attention. _ • , ts tlw» 

2. Trochanteric fractures of the femur occur in older patron 
do femoral neck fractures; they are the result ot ; 4 reatei 

arc attended with iiieater pain; aird they occur nrore often m > 
hip in males. ^ 

3. There is <*reat diversilv in the typos of ti’oclianteric I'lactui 

that generalizations about symptoms, deformitie.s, arm no. 
seldom accurate. ^ 

4. Treatment of ti'ochanteric fractures follows several lines. 

i» 4* Tlio 

external splints, ti-action devices, or internal lixation. 

advantages and disadvantages of eacdi metliod are discussed m 

to a modern plan of treating these fractures. ^ 

5. Pre.sent-day internal lixation of trochanteric fractures 
tients greater comfort, less disability, shorter hospitalization, 
likelihood of severe systemic complications from the enloree 
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HEPATOMA IN INFANCY AND CHILDHOOD 

Discussion and Report op Patient Treated by Operation 

Geok(3e B. Packard, M.D., Denver, Colo., and A. W. Stevenson, M.D. 

Bowling Green, Ohio 

(From the Departments of Surgery of the Denier Children’s Hospital and the 
University of Colorado Medical School) 

R eports of pi-imaiy tumors of tlip liver in children liave appeared 
in the literature, although infrequently. Jlost of these are autopsy 
reports. The surgical removal of liver tumors has also been recorded 
a number of times, although most of these removals have been in adults. 
When, during the course of an exploratory laparotomy in a 13-month- 
old baby, a huge tumor was found imbedded in the liver, tlie question 
immediately arose as to the feasibility of removal. The report of this 
case and the review of similar cases in the literature would seem to be of 
some value in future decisions. 

CASE report 

0. E. L., male, aged 13 montlis (Childien’s Ho.'-pittil No. tl-Sl/S), was admitted 
Dec. 24, 1941. The following histoiy was obtained fioin the mothev. Tlie patient 
was the first and only child. Ho was said to bo a “blue baby’’ at birtli with 
typical resuscitation. Biith was at full teim, weight 7Vi pounds. He was jaundiced 
immediately post partum and remained so for two or tliiec weeks. He was well 
after this until July 1, 1941, when he developed whooping cough. Piior to onset of 
the cough he weighed approximately 20 pounds. He started losing weight im- 
mediately. His shin became pasty and by August, 1941. he weighed about 14 
pounds. That same month the parents noticed a mass in the upper abdomen on the 
right side, about the size of an egg. The mas-s, except foi some recessions, grew 
steadily. He was constipated after the onset of tl\e whooping cough. No jaundice 
was noticed since three weeks after biith. A low-giade fever was suspected for 
months. 

On admission the baby was thin and sallow. He had a tenipeiatuie of 100.4° F. 
AVeight was 15 pounds. The anterior fontanel was open and all sutmes weie 
separated. The left eardium was in 3 eeted and bulging, the light showed evidence 
of spontaneous lupture. There was a nasal dischaige. One tootii W’as present. Heart 
showed possibly a slight enlargement with a shoit loud systolic murmur. Lungs were 
entirely clear. The abdomen was soft and the liver edge was felt about 3 cm. below 
the costal margin. A rounded firm mass filled the right side of the abdomen and ex- 
tended to the flank and iliac crest. It could not be detei mined whether the liver 
edge overlapped this mass or merged with it. The mass moved with the liver. 

Blood showed 65 per cent hemoglobin; 3,620,000 red coipuscles with 4 nucleated 
cells per 100; 12,600 white blood cells with 62 per cent polynuelears ; coagulation time 
was three minutes. Urine was not remarkable. 

A flat plate of the abdomen showed a mass on the right without definite outline 
of the right kidney (Fig. 1). Barium enema was negative except for a very low 

Iteceived for publication. Sept. 21. 1943. 

293 



PACKAKD AND STEVHNSON : IlEDATOMA 


293 


hepatio llcxure and proi-huru sigiih on thu eecuiu witli displacement to the left (Fig. 
2). After diodrast compound \va.s given intra\enou.ily, no abnormality could be 
found in the left kidney although filling was not complete. While filling of the right 
kidney calyce.s and ureter was only partial, there \vii,s no definite evidence of ab- 
normalitj’. 

A transfusion of 100 c.c. of blood wa.s given Uecember 01. On Jan. 2, 1942, 
e.xploratory laparotomy revealed a large rounded tumor protruding from, but deeply 
embedded in, the right lobe of the liver. It was of linn coiisi.stency and covered 
with large blood vessels. Search of the re.^t of the abdomen revealed no other 
tumor. The liver tumor was roughly encapsulated and could bo peeled out of the 
liver, but with profuse bleeding which was controlled by deep encircling .suture.s 
and a rubber dam-covered gaiuo pack. A transfusion of .10 c.c. of blood was added 
that day and another of 100 c.c. two days later. 



Fig. 1. — Flat plate of abdomen before operation, showing- shadow' of tumor and dis- 
placement of intestine. 


Convalescence was satisfactory until seven days later, w-lien a moist wound fol- 
lowed by protrusion of omentum occurred. From then on, for two weeks, the condi- 
tion of the child was not good, there were signs of sepsis, and it was not until 
February 15, that the child was dismissed from the hospital. He was then in good 
condition and gaining rapidly. 

Reports obtained from the parents from time to time showed normal growth and 
progress. In April, 1943, he visited the hospital at the request of the social service. 
He was well nourished and looked healthy, his weight was 30 pounds, his incisional 
scar was solid, and the liver could be felt well below the costal margin. X-ray no 
longer showed the low position of the hepatic flexure. (Fig. 3.) 
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bome areas had a clear favatly reticular cytoplasm, while in others the cytoplasm 
was granular, slightly eosinophilic. Empty intracytoplasmic vacuoles suggesting 
fatty nietamorplio.sis appeared in many cells. Mitotic nuclear divi.sions were present 
but not numerou.s. Central veins and portal radicles were identifiable but did not 
bear a constant rchrtionsliip to each other. The number of small ducts was larger 
than in the normal liver, and their arrangement was less uniform. The green stre.-ihs 
noted grossly represent some of these ducts which contain bile pigment, although none 
appeared in the tumor cells or in the larger bile ducts. 

Patholofjio Duiynobis , — Liver cell adenoma (hepatoma). 



1.— Pliotograpli of patient four weeks after operation • cenoral weight appearance 
about as before operation. 

Ewingi discusses primary epithelial tumors of the liver in some de- 
tail. lie classifies them as (1) hepatoma, under which heading he puts 
(a) solitary adenoma or solitary hepatoma, (b) primary massive liver 
cell carcinoma, (c) multiple liver cell carcittoma or hepatoma, and 
(d) carcinomatous cirrhosis or multiple adenoma, carcinoma, or hepato- 
ma; and (2) cholangioma or tumors of the bile duels. The tumor here 
reported apparently comes under the head of (la) solitary adenoma or 
hepatoma. Many of these, Ewing states, appear in early life, from 3 
months of age or later, and are therefore probably to be regarded as 
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o£ eongenitiil origin. He adds that a eongenilal nialadjiistment of groups 
ot liver cells predisposing them to tumor growth, although a rai-e I'actor 
in adults, is po.ssihly ot importance in inl'anls with solitary tunioi's. 

Ewing's de.scription of a projecting and encai)sulated tumor, gray 
to yellow, compo.sed of cords in arrangement elo.sely resembling liver 
structure, granular cells, and some fatty, the veins not invaded, cor- 
respoi\ds closely to the findings in this case. He considers that while 
the veins are not invaded, the benign cli.araeter is due chietly to the 
encapsulation and that transitional forms to adenocarcinoma occur in 
which there are invasion of veins and multiplication of tumors, lie re- 
gards the process as essentially carcinomatous. 



Pig-. 5. — Photograph of patient sixteen months after removal of liepatoma. 

Survey of the literature does not in many cases give a clear distinction 
between benign and malignant hepatoma. In 1938, Griffith^ collected 
from the literature 57 cases of what he considered primary carcinoma 
of the liver in infants and children. In only one was removal attempted, 
and that unsuccessfully. Dansie,-’ in his report of a case in 1922 found 
23 cases of primary growth of the liver up to 2y^ years, most of these 
being in the first six months. No cures were noted. 
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Sliaw/ in 1923, reported the successful removal of a 2 pound 3 ounce 
tumor from the liver of a boy 13 years of age. He considered his case a 
hepatoma and described bis tumor as an encapsulated liver cell tumor 
with aberrant character of cells pointing to a certain, but not high, 
degree of malignancy. He felt that this case, like many others, repre- 
sented a stage of transfomation of a simple adenoma to a definitely 
carcinomatous liver tmnor. If such a case is allowed to go on he be- 
lieves there mil be secondary nodules in the liver itself and in time gross 
tumor thrombi in the portal vein and hepatic veins with metastases 
beyond. 



Fiff. 6 — Gross apDearance of tumor. 


Kilfoy and Teny," in 1929, commented on the i-arity of primary 
liver cell tumor m early life and could find only 44 cases in patients 
between the ages of 1 day and 16 yeai-s sufficiently authenticated to in- 
clude in their report. Their own case showed a solid carcinoma 6 cm. 
across consisting of groups ol polygonal or spherical cells in a dense con- 
nective tissue framework without gland or duct formation, and sepa- 
rated in general from the liver by bands of connective tissue. There 
were retroperitoneal and lung metastases. 

Three cases in early life of primary liver tumor consisting of poly- 
hedral to spherical cells in general liver arrangement were reported 
by Pine,® in 1932. All were considered primaiy carcinomas of the liver. 
One patient, aged 8 months, died cvithout operation, another, aged 8 
months, died after exploration with biopsy, and a third, aged 11 years, 
who survived the removal of a pedunculated mass weighing 220 Om 
was living and well two years later. This tumor had obviously not ex- 
tended beyond its encapsulation. 
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Fiff 7 



— Section of the liepatonia showing a fibrous septum and solid masses of tumor 
cells with clear cytoplasm (X125). 



Fig S ^Section showing a septum and bile duel Some of the adjoining tumor cells 
have granular cytoplasm (X125). 
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Treatment is based on pressure symptoms and malignant possibilities. 
It may be that many small tumors remain so throughout life and are 
never found. Spreading and metastasizing tumors are very seldom re- 
movable. As all these hepatomas, no matter how benign appearing, are 
potentially malignant, they should be removed, preferably with a margin 
of liver tissue.-^ The treatment is exclusively surgical. The risk of 
surgery naturally depends upon the size and extent of the tumor. 
WaUace,^^ for example, found 29 patients with resectable hepatoma, of 
which 23 survived operation. Bight of the 20 had a recurrence. Twelve 
are known to be alive and well, two to five years after operation. 

The surgical removal of liver tumor is often dismissed as not feasible, 
but an astonishing^ large number of successful operations have been 
reported. No attempt will be made to cover them all, but some illus- 
trating the various tecliniques wifi, be mentioned. As far back as 1899, 
Keen^® reported his third case of removal of a liver tumor. Two of 
the tumors, an adenoma and a carcinoma, were removed with the 
cautery, the larger vessels tied, and a gauze packing inserted, while the 
other, an angioma, was brought out extraperitoneally, constricted bj' an 
elastic ligature, and allowed to slough away. To go with his case 
report, Cushing and Dornis added for him a table of 75 cases of liver 
tumor removal found in the literature up to that date. These showed 
a mortality of 14.9 per cent, gave ages from 21,4 days to 77 years, and 
included herniated lobe, syphiloma, carcinoma, adenoma, sarcoma, an- 
gioma, hydatid cyst, and others more rare. 

Yeomans,-^ in 1915, reported the removal of a carcinoma of the liver 
by curettage without evidence of recun’ence for seven years. Grey 
Turner,^® in 1923, reported the removal of a large tumor from the right 
lobe of the liver. Interlocking heavj'^ catgut sutures on large fully 
curved intestinal needles Avere placed preceding the V-shaped resection. 
Some hepatic arteiy branches were also tied. The sides of the V could 
then he approximated by four through-and-through catgut sutures. 
One area not quite closed W'as packed with rubber-protected gauze. This 
tumor was a true liver cell tumor, a hepatic adenoma with cells more 
aberrant than usually found. When seen twenty-two months later, the 
patient appeared well. 

Wright,-® in 1923, reported the successful removal of a tumor the 
size of an orange Avith a small neighboring nodule from the liver of a 
man 60 years of age. The pathologic report shoAved priraarj’^ carcinoma 
of the liver; there Avas an excellent capsule except at a foAv places. He 
advised the shelling out or bold cutting of the liver AAUthout the pre- 
liminary placing of interlocking sutures, the use of a hot pack, and then 
the picking up of individual vessels. He was unable to approximate the 
edges in this ease and used a gauze pack. 

A malignant tumor of the gall bladder infiltrating the liver Avas re- 
ported by Hrankan,^® in 1923. He removed AAoth scalpel the gall blad- 
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dcr, <i wedge oC liver 3 inches wide at the base, 3*/^ ineiios dcci>> 
over 2 inclios thick at the deepest part of tlie incision. As sutures did 
not stop the bri.sk hemorrliage, he l)roughl up a large fold o£ great 
ouieutuui ill a clouhle layer which lie inserted into the liver incision. 
Sutures wore then jja.ssed through the oiuentuiu and liver with good 
coaptation of the cut edges and gave complete hemostasis. That part 
of the omentum was then cut off. He lias used omenliim in other cases 
of torn or cut liver and found this hemostalie method most satislaetory. 
His patient when last seen, 15 months after operation, was doing well. 

Philip Turner"^ removed with the cautery an adenoma of the liver 
which had previously ruptured and was still bleeding, but his patient 
. died one hour later. Kidd,'" at the same meeting, reported the wedge 
removal of an adenoma after first placing sutures with Cullen’s blunt 
needles. In the discussion of this case, Walton-'^ described his method. 
An assistant should evert the liver and strongly grasp it on either side 
with Iris hands. With the hemorrhage tlius under control, the tumor 
may be removed partly by excision, partly by enucleation, ife then 
uses wide mattress sutures of large catgut through either side to grasp 
the liver tightly. When tied, the gaps in the approximation may be 
closed by additional sutures passed under the loops of the mattress 
sutures, the combination controlling the hemorrhage completely. 

Nitch,^- in 1923, removed a tumor of the lingual lobe. The area was 
clamped, resected, and then closed with mattress sutures. Hicks,®® in 
1929, reported the successful removal of a carcinoma of the liver in a 
man 77 years of age, using sharp dissection and sewing the gap as cut 
with interlocking catgut sutures, then employing a i-ubber glove for 
tampoiiage and drainage. The removal of a large pedicled adenoma by 
Schragev,-* reported in 1937, represents ihe occasional type not requir- 
ing special methods of hemostasis. 

Abel,®^ in 1933, reported the removal of most of the left lobe of the 
liver for a large primary carcinoma. He placed chain ligatures before 
removal, with some ties afterwards. Love,®® in 1934, repoi’ted the 
removal of the whole left lobe after finding the pedicle and tjdng the 
hepatic artery and portal vein branches. The mass was the size of a 
cocoanut, which was later diagnosed hepatoma. Death from metastases 
occurred two mouths later. Jackson®® had pi-evionsly reported the re- 
moval of most of the left lobe after ligation of the left hepatic artery 
and the corresponding veins. His patient, aged 80 years was well 
seventeen months later. 

Cattell,®" in 1940, in his reported removal of a metastatic nodule from 
the right lobe of the liver made a large V-shaped incision to include 
the mass which was over three inches in diameter. The bleeding was 
controlled by the slow coagulating current and by separate ligatures 
of the larger vessels. The defect was closed by interrupted catgut su- 
tures after freeing the left lobe to allow more mobility. 
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Wallace,-^ hi an excellent review of the subject of hepatoma in 1941, 
described the removal of such a tumor from the right lolie. After a 
series of overlapping mattress sutures through normal liver, the tumor 
with the gall bladder attached was removed by a wedge-shaped incision 
with a sharp knife through normal tissue, the mattresses were tied, and 
the raw edges closed with a running suture. 

Benson and Penberthy^^ accomplished their removal of a 60 Gm. 
tumor in a child by making a wedge-.shaped excision with a cautery 
knife and closing this with .sutures after placing omentum in the gap. 

The subject of surgical technique has been quite thoroughly presented 
by WaltoiP^ and later studied by Tinker and Tinker.'® The latter point 
out that the lobes and subdivisions of the liver are .supplied by independ- 
ent arteries so that one section can be removed without injury to the re- 
maining sections, that anastomoses are free so that if the blood supply 
to a part is removed there may .still be adequate circulation, and that 
regeneration after removal of liver substance is rapid and quite complete. 
Mann®® also, in his experimental surgery, has shown the tremendous 
regeneration power of the liver and the technique of left lobe removal. 

^Methods used for liver tumor removal ])y the authors (luoted are 
varied but follow a few general principles. (1) The tumor or that part 
of the liver may be delivered into the wound and exteriorized. Pins like 
knitting needles may be used to hold it in ])Iaee if desired; sometimes 
an elastic tourniquet is used. Separation may require two weeks or 
so and it takes many weeks for the .stump to heal over. This method has 
been described mostly in the earlier reports. (2) There has been wide 
use of a low-heat cautery or a cautery knife with tying of the larger 
vesseb. This seems less in favor perhaps than formerly, but is probably 
necessary for some types, (3) First placing deep mattress sutures or 
interlocking sutures in normal tissues, then cutting out the wedge and 
tightening the already placed sutures followed by an additional running 
suture to close the free edge may be considered a .standard method. It 
depends on close opposition plus mattress type of suture to control bleed- 
ing and sounds ideal for the usual large wedge resections. (4) The tight 
holding of the free liver edge by an assistant while the wedge is cut out 
and then tying individually or by through-and-through sutures is prac- 
ticable for some eases. Whenever possible, permanent arrest of hemor- 
rhage by mattresses or individual ties is the best. It is often possible to 
tie the branches of the hepatic artery and to encircle the large venous 
channels. The capsule is the only tough part of the liver that holds at 
all which makes some mattress type of suture usually necessary. Simple 
approximation takes care of the smaller wedges. If approximation can- 
not be accomplished, then approximation over gauze, rubber dam, or 
omentum must be substituted to gain hemorrhage control. If tem- 
porary clamping or holding of the main blood supply at the free edge 
of the lesser omentum is employed, it must be very brief as it causes 
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a duugorous drop in l)lood pressure.’’'* Cliuups on the liver itself are 
not, as a rule, satisraclory; temporary tonrnicpiet n.se is not often prac- 
ticable. 

CONCI.UStOX.S 

1. A case is reporletl of .successful removal of a lai’ge hopaloina, show- 
ing some suggestions of early malignancy without evidence of recurrence 
after fifteen months. 

2. The literature reveals that tJie benign aidenoma or hepatoma doe.s 
not by any means remain benign and nmy destroy by ])ressnrc if of 
large size or by malignant e.xtension. 

3. Treatment is e.xclusively surgical; the standard teehni((ne.s of liver 
tumor removal are reviewed. 

4. The experiences of various surgeons with this jiioblem arc reported. 

Ai»i)kxi>hm 

A letter from the Uiiiver.sity of Nebraska Ilosiiital, (lateil .January, lai t, state.s 
that this same patient was admitted thcMC A'ov. JI, for abclominu! tumors. 

Exploration showed a normal right lobe of the liver but a loft lobe full of tumor 
nodules. A .small piece taken from one of these noiluiu.s was diagnosed curcinoma 
of the liver (Iiepatoma type). The tis.suo was considered nfter compiirison very 
similar to that removed here in .Tanuary, 1042. 
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CO.ADIENTS ON ILEOCOLOSTO.MY AND INTESTENAL 

EXCLUSION 


JOILN II. UcKKt., AND GkaNSTON II0D.^[AN, M.D.* 

Nf.w York, N. Y. 

(From the Dcinirlmcnl of Sur^tr^ of the F^ew Forlo llonpilal and Cornell University 

Medical College) 

' I 'IIE perforation of a eareiuoina of the eceuin after an ileoeolostoiny — 

the first operation of a two-stage procedure for the removal of the 
tumor — drew our attention to the problems encountered wJien proce- 
dures for intestinal e.xclusion are performed. Little has been written 
on this subject, altliough a voluminous literature deals with the teelinique 
of surgery of the large bowel, h'or this reason we would like to report 
a group of experiments and pro.sent records of several cases that illus- 
trate some of the physiologic principles of surgery of the large intestine. 
It may be said that these observations are concerned primai'ilj^ with 
lesions of the lower end of tlie ileum and right half of the large bowel 
and since these lesions may be treated either by single or by multiple- 
stage procedures, the conclusions arrived at may help in the proper 
planning of operative therapy. 

During the past ten years, twenty-nine patients at the New York Hos- 
pital have been subjected to some tj’pe of operation for intestinal ex- 
clusion (exclusive of colostomy), performed during the course of treat- 
ment for malignant or nonmalignant disease.s. Four of these patients 
had complications that are reported in detail as illustrations of im- 
portant principles that we should like to emphasize. 

Fifty years ago much thought was given to the methods of intestinal 
exclusion and Senn,^ and later Hartman,- reported a series of experi- 
ments on so-called physiologic exclusion in which its value in the end 
treatment of certain types of intestinal obstruction was emphasized. 
With the progress of surgery, methods of exclusion have been I'eplaeed 
by methods of removal and, as a result, little lias been written in the 
past forty years on principles of intestinal exclusion. Howevez', in the 
present accepted methods of treatment, physiologic exclusion frequently 
is performed as one part of a multiple-stage pz’ocedure, or as a palliative 
operation, in spite of the fact that one-stage removal of right-sided 
lesions is becoming the custom and has been made safer with the use of 
the sulfonamides and such adjunct measures as the Miller-Abbott tube. 

A multiple-stage removal of a right-sided lesion in the large bowel is 
indicated when (1) complete obstruction is present (a very rare occur- 
rence), (2) when the lesion is fixed as a result of associated infection. 
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\V., 11 ;!!)-yo!u-oUl wliiti' mim. was admittoil to tlii> lio>|)ital bociuise of a palpable 
tumor in the rijjht lower iiuiulrant. of ^ix imiuilis' tiiiralion, aiul abdominal eramp.s 
and vomiting of two daya’ duration. 

Examination revealed a pale, undernouriaheil man wliose abdomen was slightly 
distended, A tender, palpable mass was piesent in the right lower quadrant. 
Hemoglobin was (iS per eent : red blood cells, l.t! million; white blood cells, 0,800. 
The diagnosis was eareiuoma of the cecum. 

After three days of supportive therapy, an ileocolostomy in continuity (Pig. 1) 
was done. The postoperative course was unevetrtful until the tifteeutli day, when 
fever developed and rose progressively over the next ten days. Four weeks after 
the ileocolostomy, the second stage was done with great ditiiculty because of the 
presence of a large abscess at the site of perforation of the tumor. The postop- 
erative course was stormy and complicated by a fecal fistula. Kecovery was .slow 
but complete. 

The faihifo to divitle the ileum in thi.s ]);)tieiit ])rohal)ly pi-cveiitcd suh- 
sideueo of infection of tlic tumor and led to .suhsetiuent perforation and 
abscests formation. AUhougit the patient recovered, the removal of the 
tumor tvas done with difficulty and was followed by a .stormy po.stopera- 
tive course and temporary fecal fistula. 

C., a o2-year-ald man, was admitted to the hospital because of weakness and fa- 
tigue of seven months’ duration, and a mass in the right lower quadrant of the 
abdomen of two weeks’ duration. There had been a loss of ten pounds in weight 
and intermittent diarrhea. 

'fhe patient was pale and undernourished. There was a hard, slightly tender mass 
in the right lower quadrant. Hemoglobin was 88 i)er cent; red blood cells, 3.5 
million; white blood colls, 10,000. The diagnosis was carcinoma of the cecum. 

After two weeks of supportive therapy, an ileocolostomy in continuity (Pig. 1) 
was done. The postoperative course was complicated by a mild fever during the 
first five days. On the eighth postoperative day the patient developed abdominal 
pain and high fever and after a rapidly' progressive downhill course, died on the 
twelfth postoperative day. Post-mortem examiuatioii revealed a perforated car- 
cinoma of the cecum with generalized peritonitis. 

Failui-e to divide tlie ileum and divert tlie fecal stream again probably 
led to perforation and to the death of the patient. 

Another advantage gained bj' dividing the ileum at the initial opera- 
tion is the simplification of the second stage, since, not only has division 
of the ileum (a necessary step after ileocolostomy in continuity) been 
accomplished, but also the operative procedure can be completed with- 
out disturbing the previously made ileocolostomy. 

The objection raised to division of the ileum is that the distal end of 
the divided ileum (Fig. 2A) may open, resulting in peritonitis. Our ex- 
perience both clinically and experimentally disprox^es this objection. 
There Avere nine patients xvho had ileocolostomy Avith diA^ision of the 
ileum (Fig. 2) Avithout complication, in contrast to thirteen patients AAuth 
ileocolostomy in continuity (Fig. 1), Avith two complications as detailed 
previously. In eight animals an ileocolostomy Avas done as shoAvn in 
Fig. 2. The distal segment of ileum and right half of the large bowel 
(A to B) became shrunken and atrophic. The animals Avere asymp- 
tomatic. 
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In the rare patient with complete obstruction, the ileum should be 
divided and the distal end may be brought up through the abdominal 
wall as a safety vent. However, a safety vent rarely is necessary, even 
with complete obstruction, and has the objection of adding technical 
difficulties to the second stage. 

"SVe should like to comment briefly on the technical management of the 
stump of ileum at the site of the ileoeolostomy. As has been emphasized 
before, it is important that no ileum be allowed to remain distal to the 
anastomosis, since such an ileal pouch may perforate or become gradually 
distended to a size that produces symptoms of indigestion, abdominal 
pain, and distension. Our experiments merely corroborate this accepted 
fact. The following summary of a patient's record illustrates a com- 
plication that may occur when excessive ileum remains at the site of the 
ileoeolostomy. 

K., a oO-year-old ^^llite woman, was admitted to the hospital in March, 1935. In 
1913, the patient had had the right half of the colon removed and an ileoeolostomy 
performed for an obstructing lesion of the ascending colon. 

For the past ten years the patient had had vague abdonrinal pain associated with 
occasional bouts of diarrhea. 

For six months before admission, abdominal pain had been more or less con- 
stant, diarrhea had been frequent, and there had been lo--- of both weight and 
strength. 

Except for marked pallor the general examination was negative. The abdomen 
was distended and visible peristalsis was present. Hemoglobin was 40 per cent; 
wliite blood cells, 8,000; red blood cells, 217 million. 

A gastrointestinal roentgen series revealed partial intestinal obstruction in the 
region of the terminal ileum. 

At operation a distended, blind pouch of ileum, measuring ten inches in lengtli, 
was found at the site of the previous ileoeolostomy. Simple removal of this pouch 
resulted in a complete cure. The patient was asymptomatic and the blood picture 
was normal two years postopeiatively. 

At times there is a question as to the type of palliative procedure that 
should be used for inoperable lesions of the right half of the colon. Prob- 
ably, ileoeolostomy^ in continuity is the procedure of choice, since in some 
cases the lesion may eventually completely obstruct the large bowel. 

There has been some difference of opinion as to whether an ileo- 
colostomy should be performed in iso- or antiperistaltic fashion. It was 
found that if the ileoeolostomy was done in isoperistaltic fashion (Pig- 
4A) the distal segment of ileum was less likely to fill with an accumula- 
tion of intestinal contents, and generally dogs in these experiments fared 
better than when they were subjected to an antiperistaltic anastomosis 
(Fig. iB). 

On rare occasions it is necessary to leave a segment of large bowel 
distal to a colostomy. "Wliereas a blind segment of small bowel distal to 
an ileoeolostomy may be well tolerated for a limited period of time, this 
is not true of the large bowel. If it is necessary to leave a segment of 
large bowel distal to a colostomy, it is wiser to bring the end up through 
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the abdominal wall as a second colostomy openin!f or to bury the sutured 
distal end in the abdominal wall as added protection to the suture line. 
The followinjj ease illustrates what may happen if a closed segment of 
bowel is loft distal to a colostomy. 

0. . 11 ol-yoar-old man, was lulmiUed to the liospital because of ayinptoiiis and signs 
of partial obstruction of the lower large bowel. 

E.xamination wa.s not reinarkable e.xcept for di.stcntion of tho abdomen. A right 
transverse colostomy was performed and the patient piepared for resection of an ob- 
structive lesion in the descending colon, demonstrated by barium enema. 

At operation a large lesion of the desoendiiig colon was removed and. because 
of tho extent of the lesion, so much of the bowel was resected that tho proximal 
descending colon was not long enough to be .sutured to the sigmoid. Accordingly, 
both ends of bowel were closed with the thought that at a later stage a reconstructive 
procedure would bo done to re-establish the continuity of the bowel. 

Tho postoperati\e course was uneventful until the fourth day, when suddenly 
tho patient’s condition became poor. He died within twenty hour.s. 

Post-mortem examination revealed that the splenic end of the bowel had liter- 
ally “blown out.’’ 

SU.M.MARY 

1. Physiologic iti-iuciples of e.xclusiou procecluves in surgery of the 
right half of the colon arc discussed. 

2. The importance of dividing the ileum when ileocolostomy is done as 
the initial procedure of a two-stage removal of a lesion of the right half 
of the bowel is emphasized. 

3. The complication of pouch formation at the site of ileocolostomy is 
discussed. 
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TORULA INFECTION 
A Review and Report of Pour Cases 
Ray E. Burger, M.D.,^ and Charles Bruce Morton, jM.D.f 

(From the Department of Surgery and Gynecology, University of Virginia, 
Charlottesville, Vn.) 

T ORULA is a yeastlike organism belonging to the general class of 
fungi imperfecti, which multiplies by budding, does not pi’oduec 
ascospores, does not ferment carbohydrates, and does not produce a 
mycelium in tissue or culture. The organism is widely distributed in 
nature and has been cultivated fi-om many plants and grasses, the 
bodies of numerous insects, bees’ nests, pickle brine, and canned butter 
and milli. It is ordinarily nonpathogenic and various saprophytic or 
avirulent strains have been cultured from the normal skin, throat, and 
gastrointestinal tract of man. 

It has lieen found pathogenic for man, involving more frequently the 
central nervous .system and lungs, less frequently the viscera,^’ 
nasopharyngeal structures,^’ -> skin,“’ Ijunph 

nodes,®’ and muscles and bones.^ Prothingham^^ recorded the first 
spontaneous case in the animal kindgom in 1902 ; the disease being con- 
fined to the lungs of a horse. Weidman®- observed a ease of genei’alized 
torulosis in a horse. Weidman and Rateliffe” reported it in one other 
animal, the cheetah, in which the process was generalized. Pathogenicity 
has been demonstrated exjierimentaUy in mice, rats, guinea pigs, rab- 
bits, cats, and monkeys.®’ 

The nomenclature of yeast and yeastlike infections Is loose and in- 
definite with attendant eoufusion. Names applied to the same or similar 
organisms causing the same disease picture are: Cryptococcus hominis; 
C. histolytica; C. mcninyitidis, Torutu histolytica. Weidman®^ states 
that he has collected twenty pathogenic .strains of the organism. The 
disease has been referred to as torulosis. European blastomycosis of 
Busse-Buselike and ern^tocoecosis. 

It is thought that the portal of entry is usually through the upper 
respiratory passages and lungs, the organism having a special affinity 
for the tissues of the central nervous system. Invasion of this system 
by torula has been universally fatal. Zenker, as early as 1861, re- 
ported a patient who died of eneephalomeningitis, due to a yea.stlike 
organism, associated with a pharyngeal exudate without skin involve- 
ment. Pie de.seril^ed small granulomas and collections of pus in the 
meninges and brain. P’reeman accepted this as a probable ease of cen- 
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tral iioi'voiis system lonilosis. The next auflieulie ease was reported 
ill liJOf) by von iransemann.-'’ also iii tlie Oeriuau literature. Kusk and 
Parnell, in I!) 12, reeorded the first two ea.ses in this country. The 
morphology of the orp:ani.sius and patholo;-ry of the disease remained 
oh.seure until Sfodtlard and Cutler,-'* in IflUi, i.solatod the orfjfani.sm by 
cultural methods, animal inoculations, and hislolop:ie study of sections 
of tksue; described the clinical characteristics and pathologic changes; 
collected four case.s from the literature and added two of their own. 
They ascribed the name T. hisloh/tu'it to tlic organism. Freeman*® in 
1931, in an exhaustive monograph, collected forty-three cases from the 
literature. Levin"* summarized tlie reported cases of central nervous 
system torulosis in I!)37, bringing the total to sixty. Recently, Bin- 
ford, in 1941, tabulated the cases reported since Levin’s summary, mak- 
ing a total of .seventy-five. Since then there have been isolated reports 
of twenty-live cases, making a total of 100 recorded cases of involve- 
ment of the central nervous system by torula. 

A pathologic classification of central nervous system torulosis was 
made by Freeman,® in 1930. lie divided the disease into three types: 

(1) A purely meningeal form, with diffuse or granulomatous meningitis; 

(2) a perivascular form, with small granulomas or cysts in the cortex; 

(3) an embolic form, with deeply placed lesions lying chiefly in the 
gray matter. Clinically, the cases of involvement of the central nervous 
system resemble tuberculous meningitis and brain tumor more fre- 
ciuently, with meningitis (unc[ualificd), encephalitis, brain abscess, 
dementia psychosis, and dementia paralytica simulated less fre- 
fiuently.®’ ®’ *> 

Coincident involvement of the lungs occurred in nine of Levin’s 
sixty cases, in four of Biiiford’s fifteen case.s of central nervous sys- 
tem toi’ulosis, and in one of the six cases of Reeves, Butt, and Ham- 
mack." Reports of involvement of the lung alone are rare, and have 
been given by Sheppe®* and HardaAvay and CraAvford** Avith an appar- 
ent recovery in the latter case. 

Generalization of the mycotic process occurred in only twelve of the 
eighty-one collected cases of Pi'eeman, Levin, Binford, and Reeves, 
Butt, and Hammack and is usually fatal. In association Avith and 
accessory to torula infection of the central nerA'ous system and lungs, 
the disease has been reported to involve nearly all the tissues and 
organs of the body. 

There are a fcAV eases in the literature in Avhich the infectious process 
Avas localized and limited to certain parts of the body, and in Avhich 
the torula organisms Averc recovered from the lesions. BreAver and 
Wood,* in 1906, recorded tlie first ; the ca.se of a man Avith an ab.scess 
of the muscles and bone of the spine. Evacuation, curettement, and 
packing Avith formalin dressings effected a cure. IMcGehee and 3Iichel- 
son*® reported the recoA'ery of a patient after incision and drainage of 
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an inguinal abscess which extended into the pelvis. This patient also 
received a course of potassium iodide. Alvarez^ reported a red torula 
infection of the tongue which responded to arsphenamine and quinine. 
Jones*® reported a toiula infection involving the palate and naso- 
pharynx winch was arrested after cauterization, x-ray therapy, and the 
internal administration of iodides. Gill*® also reported several cases of 
localized torulosis, one an ulcerative cutaneous lesion in the preauricular 
region on each side of the face which yielded to currettement, x-ray, 
and potassium iodide; another infection involved the orbit and para- 
nasal sinuses, was accompanied by the presence of torula histolytica in 
the blood sti-eam, and recovery followed x-ray and potassium iodide 
therapy. The relationship of torulosis and Hodgkin’s disease has been 
mentioned occasionally in the literatui*e, though not neai’ly as frequently 
as the tuberculosis-Hodgkin ’s disease relationship. The tissue reaction 
in the reticulo-endothelial system to torula is not unlike that seen in 
Hodgkin’s granuloma in some reported instances. Attention was first 
called to this fact by Freeman and Weidman,** in 1923, who reported 
a patient Avho was fii^st seen five years prior to death with enlarged 
lymph glands of the neck. Excision biopsy of one of these revealed 
Hodgkin’s disease. The neck glands regressed under x-ray therapy, 
but at the time of his final admission he had a large discrete mass in 
the right axilla. He died of cerebrospinal torulosis, confiiuied at 
autopsy. Axillary and peripancreatic lymph nodes were greatly en- 
larged and were not quite typical of Hodgkin’s disease, although highly 
suggestive. 

There have been three other cases reported in which Hodgkin’s dis- 
ease has been diagnosed by biopsy sometime before the onset of torulo- 
sis. Cabot’s® patient had a pi'ior diagnosis of Hodgkin’s disease before 
dying of a torula meningitis with involvement of the kidney, adrenal, 
and lungs with coincident involvement of the spleen and bronchial and 
retroperitoneal lymph glands with Hodgkin’s disease. During the dis- 
cussion of this ease, Mallory stated that it was the foux'th ease that he 
had seen of coincident torula infection and Hodgldn’s disease. He 
added that he had seen an unpublished manuscript in which approxi- 
matelj" eighty eases of torulosis were mentioned in about twelve of 
which toimla and Hodgkin’s disease Avere found together. OAven,®® in 
1940, and "Warvi and EaAvson,®® in 1942, reported patients Avith an 
earlier diagnosis of Hodgkin's disease djdng of torulosis. 

There have been single eases reported by Smith and Oi’aAvford*® and 
Wile®* in AAdiich an early diagnosis of Hodgkin’s disease Avas made by 
biopsy. The patients later died of torulosis, and revieAv of the original * 
slides reveal torula organisms present in the biopsy material. 

In 1934, Pitchett and Weidman® reported the case of an 18-year-old 
negro male, Avho had noticed enlarged glands bilaterally in the axilla, 
neck, and groins for three years. Admission to the hospital Avas for 



11UK(!1;K and MOKTON: TOKULA INKICCTION 


315 


swelling of the face mid neck, dizziness, headaelie, and delii’inin. Ex- 
cision of one of the axillary nodes revealed changes suggestive of 
Hodgkin’s disease; yeast organisms were recovered in scraiiings from 
the cut surface, but could not be demonstrated in the stained sections. 
The diagnosis of torulosis was made from spinal fluid and autopsy 
findings. The autopsy revealed changes similar to typical Hodgkin’s 
disease in the suiicrficial and peinbronchial lymph nodes and a medi- 
astinal mass showing more or less loss of architecture and reticulo- 
endothelial hyiierplasia with the presence of Jlorothy Reed cells. Torulo- 
sis of the brain, meninges, kidnej’s, pancreas, and spleen was found. 
Torulae were cultured from the mediastinal mass. In comparing the 
histologic changes in the spleen, lymph nodes, jind mediastinal mass 
they found the anioimt of reticulo-endothcliosis less in the spleen where 
the changes were duo to torulae alone, than in the lymph nodes and 
mediastinal mass where the Hodgldn’s characteristics were assumed. 

To illustrate further the type of reaction incited in lymph nodes by 
the torula organisms. Watts, in 1932, reported a patient dying of gen- 
eralized torulosis, with cerebrospinal symptoms most marked, who had 
involvement of lymph nodes at the hilum of the spleen and near the 
common duct. i\Iost of the nodes were completely replaced by fibro- 
easeous material. Tubercle-like structures with and without giant cells, 
scarring, extensive hjmline degeneration, and marked endothelial hypei*- 
trophy were present. Yeast fungi could not be found, but some giant 
cells contained spaces resembling the residues of organisms. 

Sheppe^* reported the fii-st case of torulosis from the University of 
Virginia Hospital in 1924, that of a man who died of pulmonary toralo- 
sis, apparently ndthout central neiwous system involvement. In 1939, 
ilagruder^’^ reported three cases with involvement of the central nervous 
system in wliich the diagnosis was made ante mortem by culture and 
smear of the spinal fluid, associated with biopsy of the cerebral meninges 
and cortex in one case. 

We msh to report four additional cases of torulosis, and to give a 
follow-up report on Magruder’s third case. 

report of cases 

Case 1. — Mrs. E. S. (Hist. No. 60767), a white woman, aged 66 years, was ad- 
mitted to the University of Virginia Hospital Sept. 10, 1936, in a semicomatose 
state. 

The family history was pertinent to the extent that she had a son in the hospital 
at the time with typhoid fever. The past history was irrelevant. 

Her illness began one month prior to admission to the hospital with headache, 
nausea, and vomiting. The symptoms had progressed with the addition of pain 
in the neck and back, and occasional fainting spells and chilly sensations. She had 
gradually become lethargic and was brought to the hospital in the semicomatose 
condition. 

Physical examination revealed the following abnormalities : a very drowsy patient ; 
a splotchy erythematous rash over the trunk anteriorly; a moderately stiff neck; 
a faint apical systolic murmur with heart size hard to determine; blood pressure 
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lSG/100, pulse rate 90 per minute, temperature 100.4° F. ; absent knee jerks; sug- 
gestive bilateral Babinski; and a ijositive Gordon on tlie riglit. 

Laboratory studies during the first two days of hospitalization were as follows. 
The hemaglobin was S4 per cent (lladen-Hauser), the leucocytes 8,800, and the 
differential count from a stained blood smear showed a normal distribution of 
cells. Blood Wassermann and Kahn tests were negative, the blood urea 04 mg. 
per 100 C.C., blood culture negative, and agglutinations with Bacillus typhosus, para 
A and B negative. The catheterized urine contained albumin, 3 plus, and micro- 
scopic examination revealed 2 to 3 white blood cells, 3 to 5 red blood cells, and 
an occasional granular cast. The stool specimen revealed occult blood, 3 plus. Lum- 
bar puncture was performed and a pressure of 413 mm. of water found. The fluid 
was slightly cloudy, and had a slightly increased globulin content. There was a cell 
count of 474 cells with a predominence of polymorphonuclears. A smear and 
culture were negative. 

A tentative diagnosis of benign lymphocytic choriomeningitis was made. 

During the first week of hospitalization a lumbar puncture was done daily with 
a cell count as high as 050 at one time. The lymphoej-tes gradually superseded 
the polymorphonuclears and became more abundant. For a time she gradually 
improved and became more alert, being able to take nourishment by mouth. She 
could talk, answer questions, and recognize members of her family. However, she 
continued to run a fever with temperatures between 100 and 101° F., and the 
spinal fluid continued to show a varying number of cells. After a month of slight 
improvement, she became very drowsy and unresponsive, and would not take nourish- 
ment. During the last two months of her illness she was gi%’en nourishment by 
stomach tube and intravenous infusions. 

Keurologic examination .during this time revealed an inability to recognize ob- 
jects, motor and sensory aphasia, a coarse tremor of the arms and Icg.s, pain and 
temperature sensations markedly diminished, hyperactive deep reflexes, unsustained 
left ankle clonus, and a suggestive Babinski sign on the left side. 

Spinal taps were done in the later stages every four to five days, the last one 
showing a cell count of 86, with a predominance of lymphocytes. At one time the 
spinal fluid globulin was greatly increased and the total protein 127 mg. per 100 
c.e. The colloidal gold curve indicated only meningeal irritation. The spinal fluid 
lYassermann was negative. The blood urea was 50 mg. per 100 c.c. 

She lapsed into rather deep coma during the last month, voided and defecated 
in bed, and, in spite of careful nursing care, developed several bed sores. She 
continued to run a fever, with temperatures from 100 to 102° F. The white count 
varied from 11,200 to 12,600. A week before death the temperature increased 
somewhat and ranged from 102 to 105° F. The respirations became more labored, 
and physical examination showed large coarse rales throughout both lungs, but 
there were no signs of consolidation. She expired on Dec. 7, 1936, about four 
months after the onset of the illness. 

An autopsy revealed chronic torula meningitis; atrophy of the brain; chronic 
bronchitis and bronchiectasis; confluent lobular pneumonia with bronchogenic 
abscesses (right lower lobe) ; purulent thrombosis of pulmonary vessels; acute 
fibrinous pleurisy; extensive decubital ulcers over buttocks and ankles; edema of 
legs; atrophy of organs; emphysema; generalized arteriosclerosis; scarring of myo- 
cardium and kidneys; chronic cystitis; scarring of cervix with obliteration of 
cervical canal; chronic endometritis; hyperplasia of femoral marrow; pigmentation 
of the spleen and bone marrow. 

The brain weighed 1,150 Gm. and on gross examination small areas of thickening 
of the pia-arachnoid over the surface were revealed. These areas were a few 
millimeters in diameter. On section of the brain no changes were seen except tliose, 
of atrophy. The spinal cord appeared normal. Microscopic examination of the 
brain revealed a chronic cellular exudate and marked increase in connective tissue 
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throughout thi> phi .irui'linoiil. The eollulur e\uilitte eou''iste(l aliuo'it entirely of 
phiMiui eellt', iMuphocx te'j, luonoeite'', and "lant eelN of \aiious .sires which eon- 
t.linod lorula. The orfjauisins \aried enoinunisly m size and stuietuie and u.sually 
occurred in small "roups within the "iant <ells. They were spheiieal with a re- 
fraetile margin and a central aiea which staiiieil lilui* in some and led in others. 
Xone of the organisms were found iii the section ol the liiain substance. 

Comminl . — This wtt.s a iialieiit with torulosis of the central nervous 
system who died after an illne.ss of four months. The diagnosis w’as 
made at tuitopsy, :ind would ftill into Freemtui's type I or the purely 
meningeal form. Uepetiletl spinal tluid laits did not reveal the organism. 

ClSi; 2. — 11. T. (llist. Xo. llooS!)), a white man, aged 20 jeais, was admitted 
to the University of Virginia Hospital .Ian. 11, lil.il), witli the complaint of gen- 
eralizLsl weakness, headache, fevei, loss of weight, and enlarged ceivieal glands. 

The family, past, and marital histones were irielev.int. 

The onset of illnobs had begun one and one halt jeais prioi to admission with 
f.itigue, weakness, general malaise, and anore\ia. Headaches, anemia, loss of weight, 
night sweats, and fever had followed shorllv. The tempeiatiire of 101 to 102° F. 
had run in cveles lasting ten davs to two weeks followed by a remission of tem 
perature with partial remission of symi>toiiis foi two to three weeks. He had 
received liver and non for his anemia, and a course of sulfanilamide of 100 tablets. 
Chest \ rays, agglutinations for undulant fever, blood .smears, and barium enema 
elsewhere had been negative. He had first noticed enlarged, tender glands in his 
neck two to three weeks prioi to admission. During the eoiiise of his illness he 
had lost about foitv live pounds in weight. 

Physical examination revealed a malnoiii islied. pale individual with very pale 
mucous membr.iiies. The posteiioi ceivical and .supraclaviculai lymph glands were 
enlaiged bilaterally, some to 2 to .1 cm. in diameter. They were freely movable, 
slightly soft, and mildly tender. Xone of the other superficial lymph glands weie 
enlarged. The liver and spleen were just palpable beneath the costal margin. 
There was a soft apical sjstolic murmur. Peripheial leflexes weie hyperactive. 
Blood pressure was 112/GS; temperature lOl.C" F., and pulse rate 92 per minute. 

Laboratory studies were as follows: hemoglobin 71 per cent, led cell count 
4,170,000, white cell count 5,000, with the smear showing a normal distribution of 
cells. Wassermanu and Kahn reactions, mine and stool examinations, and agglutina- 
tions for Br. ahottus weie negative. An intracutaneous brucellergin test was nega 
tive; and the opsonocj tophagic leaetion levealed that the patient was susceptible. 
X rays of the chest revealed a little calcium in the right root zone, but the lung 
fields and mediastinum appe.ired essentially noinial. 

The tentative diagnosis was Hodgkin’s disease, and seveial right cervical nodes 
were excised foi microscopic study The report of the department of pathology 
was: “Capsule of lymph nodes thickened. Throughout there is complete oblitera- 
tion of the usual lymphoid aichitectuie. Follicles no longer visible. The lymphoid 
structures have been replaced by a disorderly array of cells of various types, in- 
cluding innumerable huge giant cells, some niultmucleated, of Dorothy Eeed types. 
In addition one sees Ijmphoid cells, fibi oblasts and endothelial cells, and a scat- 
tering of poljmoiphonucleais. Theie is a rather diffuse fine fibrosis throughout 
the nodes. Eosmophiles not present. All nodes show similar changes. Diagnosis: 
Hodgkin’s disease, ceivical lymph glands.’’ 

He was started on x lay theiapy, and received a total of 900 E. to each side 
of the neck ovei a peiiod of two weeks with regiession in the size of the glands. 
He also received two blood transfusions to combat ^ mild secondary anemia. Dur- 
ing the first two weeks of his hospitalization the temperature ranged from 100 
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to 103° F., during the latter part the temperature rose daily to about 100° F. He 
was discharged Feb. 5, 1939, feeling much better with instructions to return to 
the tumor clinic for follow-up studies. 

He returned to the hospital March 7, 1939, with the following complaints: daily 
rise in temperature to 102° P., night sweats, anorexia, weakness, and generalized 
aching body pains. A persistent and constant headache was accompanied at times 
by vertigo, tinnitus, and transient deafness. Edema of the ankles and swelling of 
the abdomen of two weeks duration had been observed. 

Exanaination at this time revealed a slightly jaundiced condition, and the patient 
in the same malnourished state. The lympli glands of the neck were very small, 
just barely palpable, and felt fibrosed and matted together. The abdomen was 
moderately and symmetrically enlarged with shifting dullness and a fluid wave 
demonstrable. The liver and spleen could be palpated two fingerbreadths below the 
costal margin. There was moderate edema of the feet and ankles. Chest x-ray 
revealed no changes from those noted at the first examination. 

Laboratorj' studies revealed some secondary anemia, the hemoglobin 08 per cent, 
red cell count 3,-100,000, and white cell count 4,750. The icterus index was 16, total 
protein 4.4 per cent, with the albumin-globulin ratio 1.1:1. Blood cultures, agglutina- 
tions for Br. abortus, and the brueellergin skin test were negative. The opsonocy- 
tophagic reaction was again reported as susceptible. Blood urea was 22 mg. per 
100 c.c. 

It was assumed that the patient had involvement of the liver and retroperitoneal 
nodes with the Hodgkin's process. He was started on x-ray therapy and given a 
total of 1030 R. to the abdomen over a period of a week. He had a persistent, 
swinging temperature from subnormal to 102° F. and steadily declined in strength 
and weight in spite of high caloric diet, vitamins, iron, and seven blood transfusions. 
He steadily became weaker, lethargic, and more jaundiced with the highest icterus 
index 127, and died April 21, 1939. 

Significant Autopsy Findings . — 

Gross: The body \Yas that of a fairly well-developed but markedly emaciated and 
dehydrated white man, deeply jaundiced. The right pupil was dilated and regular, 
the left being about the same size but irregular. Anterior and posterior cervical 
lymph nodes were moderately enlarged and firm. Previous biopsy incision had 
healed. The abdomen was rounded somewhat with a fluid wave evident. Axillary 
and inguinal nodes were decidedly enlarged and firm with a tendency to be con- 
glomerate rather than discrete. Rather marked edema of the feet and ankles was 
present. On opening the abdomen, the viscera were in their normal relationship 
and the peritoneal cavity contained approximately 1,800 c.c. of amber colored fluid. 
Both pleural cavities contained between 150 and 200 c.c. of the same type of fluid. 
Numerous old, fibrous pleural adhesions were found on the left from apex to base, 
laterally and posteriorly. The other general findings were unimportant. 

Lungs: Small, patchy areas of consolidation in addition to edema were present 
in the lungs. 

Liver: Weight, 2,760 6m.; 31 by 25 by 9 cm. The capsular surface was smooth 
and glistening with a rather mottled, brownish-yellow appearance. On section the 
cut surface was firm n-ith small alternating areas of red and yellowish color cor- 
responding in general to the lobular markings. 

Spleen: Weight, 885 Gm. ; 23 by 12 by 6.5 cm. The capsular surface was smooth 
and glistening. On section, the cut surface was deep reddish purple Yvith widely dis- 
tributed, irregular, yellowish areas of firm consistency. 

Kidneys: Each kidney weighted 250 Gra. and measured 13.5 by 7.5 by 4 cm. The 
capsules stripped easily, leaving a pinkish-red surface studded here and there with 
small yellowish flecks. On section, cut surfaces showed an essentially normal archi- 
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lecture of cortex aiul inediillii with the pret-enee of miiny sinull, irregular, yellowish 
areas 1 to t! nini. ia iliaiaeler. TIk'sc were piesent in both the cortex and pyramids. 
Hoth kidneys had similar changes. 

Smnll iiilnliiic, colon, and uinnnihx: Xothing signilicant wa.s found e.xeept for 
a few .'•mall, punched out ulcerations in the terminal ileum. 

Femoral Bone Marrow; Femoral hone marrow was pinkish red and hyperplastic 
in appearance. 

Lymph nodes; Generali/.ed enlargement of the axillary, inguinal, cervical, media.s- 
tinal, and all groups of retropcritone.il nodes was noteil. Some nodes reached a 
diameter of 1 cm. On section they ueie yellowish white, very firm, and showed 
much se.arring. 

Permi.ssion for removal of the brain and neck struetiiies was not granted. 
.Ificroi’copic. — 

Iftart; The myocardium was normal except for scattered small nodules or foci 
consisting of groups of round cells and larger mononuclears lying in an intercellular, 
slightly acidophilic material. In at least two nodules were seen several yoastlike 
bodies although they were not delinitely identified as torulae. The characteristic 
nodules occurred both in the ventricle and atiitim. 

-lorta; The aorta proper was normal, .lust outside the adventitia was a small 
nodule of what seems to have been lymphoid tissue. It was replaced by scar, rather 
dense and containing small vascular spaces, both blood and lymph. There were 
granulomatous foci with mononuclears, a few polymorphonuclears, a few plasma 
cells, lymphocytes, and a few cells which resembled those of the Sternberg type. 
In many of the small lymphatic spaces there were the same mixed cells among 
which lay several yeast bodies. 

Lungs; Areas of hemorrhage, edema, and early lobular pneumonia were found 
in the lungs; also several peribronchial nodules .showing rather dense scarring with 
an admixture of remaining lymphocytes and many giant cells of the Sternberg type. 
Much pigment was present. In one or two foci, probably in lymphatics, there were 
small yeastliko bodies. They wore difficult to identify. 

Liver; In the liver widespread, nodular, granulomatous areas were present which 
appeared chiefly in the periportal regions, many having become confluent. Their 
cellular content consisted mainly of round cells, mononuclears, and giant cells as 
seen in the other organs. There were occasional eosinophiles but relatively few 
polymorphonuclears. No definite yeast bodies could be identified. 

Spleen; There was widespread scarring and disturbance of architecture. Some 
of the same granulomatous areas were present as had been seen in the liver, but 
many areas showed a peculiar irregular zone of mononuclear cells filled with lipoid 
material. Yeast bodies were not definitely identified. 

Kidneys; Scattered throughout the sections were more nodules, the distribution 
of which was irregular. Many involved glomeruli and surrounding tissue, but they 
occurred in both the cortex and medulla. The areas were essentially granulomatous, 
some with a tubercle-like appearance having definite necrotic centers; others had 
relatively clear central spaces. The peripheral zone of all contained round cells, 
mononuclears, and a few polymorphonuclears. Yeast bodies were numerous in these 
nodules, and some tubules were actually filled with them. 

Adrenals; Structure was essentially normal, except for a number of small foci 
of cellular infiltration containing essentially the same cells as seen in the kidney 
nodules. New polymorphonuclears were present. In one or two foci there were 
definite suggestive yeast bodies. 

Lymph nodes, mediastinal; Widespread obliteration of normal architecture had 
occurred with replacement by a large amount of scarring and many large granu- 
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loniatous areas having the appearance of Hodgkin’s disease. Giant cells of the 
Sternberg typo were numerous. In addition there were numerou.s foci many of 
which had necrotic centers, others involving lymphatic channels, especially around 
the periphery of the nodes. These foci and lymphatics contained abundant yeast 
bodies both free and intracellular. In one node there was a large caseous tubercle 
containing calcium, apparently representing healed tuberculo.sis. 

A'bclominal, preaortic: The predoniinaut feature wa.s widespread scarring, much 
of which had hyalinized. Certain granulomatous urea.s per-sisted with remaining 
lymphocytes, Sternberg ceils, occasional plasma cells but with a rare eosinophile. 
A few necrotic areas were present, especially in the liyaliniKcd jiortions. In these 
many yeast bodies were present as well as definite “shadows” of yeast bodies. 
A few could also be seen in the remaining granulomatous ureas. Some were present 
in lymphatics and also in one or two rather large veins around the periphery of the 
node. 

AxiUary : Isormal arehitecture was practically replaced by a definite granulom- 
atous process similar to that described elsewhere; scattered foci containing yeast 
bodies were present. 

Iiiyuinal: Intense old scarring was seen witli replacement of all normal archi- 
tecture. A few granulomatous areas reniaiiied, very similar to tho.se seen in Hodg- 
kin’s disease. Yeast bodies were again identified in many areas, even a few in the 
veins around tlie nodes. 

Peripancreatic nodes; A proce.ss similar to that seen in tlie otlier nodes with no 
normal lymphoid tissue was present. .V good deal of homorrlmge had occurred, 
ilany yeast bodies were in evidence. 

Femoral hone marrow: A very definite hyperplasia with areas of mild gelatinous 
changes was found. 

Vertebral marrow: Occasional foci of rather concentrically placed mononuclear 
cells were evident, which suggested tlie type of reaction caused by toruluc, although 
none could be definitely identified. 'The remainder of the .section showed rather 
crowded cellular marrow elements. 

A guinea pig which liad been inoculated with material from the abdominal cavity 
at the time of the autopsy died five weeks later, with the lungs, liver, spleen, and 
lymph nodes showing torulu infection, the organisms identified in tlie tissues. 

Comment . — This ca.se add.s another to tlie recorded instance.s of gen- 
eralized torulosis. There liave been lliirteen in the literature reviewed. 
Although there is patliologie evidence of involvement of tlie l.rniplf 
nodes and certain viscera, unfortunately, permission was not granted 
for removal of the brain. There were, however, definite signs and 
symptoms referable to the central nervous system, and it seems highly 
pi’obable that the infection was pi-esent. This clinical evidence, how- 
ever, did not occur until late in the eour-se of the illness. 

The fact that a pathologic diagnosis of Hodgkin’s disease was made 
from a lymph node removed three months before death, adds further to 
the interest. A search of the literature reveals only a few cases where 
such a diagnosis was made prior to the known ocenrrence of the tonila 
infection. This interval has varied from three inontlis in the present 
ease to five years in the eases of Freeman and Weidman, and Owen- 
The association of torulosis with Hodgkin’s disease is rare and in most 
of the reported eases, the piYvious diagnosis of Hodgkin’s disease was 
based on a somewhat atypical appearance of the lymph nodes in qiies- 
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iion. Jn (wo siicJi iii.slniice.s, (onil.-ic were ]a(or I'ound in the oi-i'fiiial 
biopsy. In our ca.so, wo beliovo that (ho orif’inal diagnosis of Hodgkin’.s 
is .luslifiabki inioro.soopioally, bu( oerlain a(y])ical features were jn-es- 
out. Oil reviewing the slides we have been unable to definitely identify 
lornlae in the nodes, hut the appearanee of the latter was sueh as to 
rai.se the snspieion that they may have been jn'csent, i.e., that the nodes 
represented a healing process with tornlae as tlie inciting agent. From 
the study of the autojisy material it .seems evident that some of the 
lesions, especially in the liver and in certain lymph nodes, were com- 
patible with Hodgkin's di.sea.se. On the other hand, tornlae were found 
in all the lymph nodes studied and in many lesions which were similar 
to those .seen in Hodgkin ’.s di.sease. Tlie lesions containing tornlae 
varied somewhat in appearance deiiending on their age, some being 
necrotic foci without much reaction, others exhibiting a rather pro- 
nounced cellular resiionse. All were essentially granulomatous. 

From the evidence in this ca.se and from others reported, one cannot 
escape the fact that torula infection ])rodnces grainilomatous lesions 
which may closel.y simulate those seen in Hodgkin’s disease. In the 
present study it seems eertainl.v possible that the torula infection could 
have been the etiologic factor in producing the lesions encountered, 
lesions which were granulomatous and which might produce a picture 
both clinically and pathologically closely akin to Hodgkin’s disease. 
We realize the difficulties in attempting to prove such a relationship and 
can only offer the evidence given here in discussing the question. This 
has been previously done, e.specially hj* Fitehett and Weidman. 

As to the kidney lesions, they were apparently rather typical for 
that organ. Due to their location the organisms must have been ex- 
creted in the uidne. This has been observed previously® and we again 
call attention to the possibility of identifying the yeast cells in the 
urine as a diagnostic aid. 

Case 3.— Mrs. C. I. (Hist. No. 14645S), a white woman, aged 41 years, was 
admitted to the University of Virginia Hospital Feb. 13, 1939, with the complaint 
of pain and the occurrence of a mass in the right thigh. 

The family, past, and marital histories were irrelevant. 

She had first noticed a dull, aching pain on the inner aspect of the right thigh 
six months prior to admission. During the ensuing month.s the pain had been fairly 
constant, radiating down the jnedial side of the thigh into the calf fairly frequently, 
but never disabling. About six weeks prior to admission she had noticed the ap- 
pearance of a nontender, firm mass about the size of an egg in the anteromedial 
aspect of the thigh. The mass had grown rapidly larger and extended around the 
thigh medially. No masses had been noticed anywhere else, nor any glandular 
enlargement. She had consulted her family physician, who had referred her to 
the hospital. 

Physical examination revealed a firm, slightly tender, almost immovable mass of 
the soft tissues of the upper anterior and medial aspect of the right thigh, measur- 
ing 8 by 4 by 2 inches, with no skin or bony attachment. There was no redness 
nor increased heat, nor any enlarged glands in the groin. The remainder of the 
examination revealed no abnormalities. Her temperature was 99° F. 
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Laboratory study revealed no abnormalities except for some elevation of the 
leucocytes. Her hemoglobin was S4 per cent, the red blood cells 5,130,000, the 
white blood cells 11,200. Urine examination and Wassermann and Kahn reactions 
were negative. The blooil calcium, phosphorus, and phosphatase were within the 
normal range. 

As x-rays of the lung.s and the liip and thigh regions were negative except for 
a hazy soft tissue shadow, the mass was aspirated and several plugs of tissue and 
much tluck, glary, mucinous material withdrawn. 

The initial report on the culture and smear from Dr. W. E. Bray’s laboratory 
of clinical pathology was blastomyces, and from the department of pathology, 
blastomycosis of the .soft tissues. Furtlier cultures were taken and studied rather 
extensively by Dr. Bray and Dr. George M. Lawson of tlie department of bac- 
teriology and public liealth with the conclusion reached by both that the organisms 
were not blastomyces but torulae. The diagnosis was based on the rapidity of the 
growth, the reproduction by budding, the failure to produce myeelia, and the mor- 
phologic and cultural appearance of the organism. 

In spite of thymol administered systemically and by local injections, the mass 
continued to enlarge and extended posteriorly to tlie gluteal fold. The patient 
started running a low-grade fever, with temperature front 99 to 100° P. Amputa- 
tion of the leg at tlie hip joint in an eiTort to eradicate tlie local lesion surgically 
was suggested Feb. 19, 19.39, but due to the fact that there was no unanimity of 
opinion among the members of the surgical stall' and that tlie patient's family Iind 
to be contacted, action was delayed until March 10, 1939, 

On this date, under spinal anesthesia, disarticulation of the right leg at tlie hip 
Joint was performed. During the procedure gelatinous exudate and diseased tissue 
were encountered, and the incision had to follow closely the pelvic bone in order 
to remove all diseased tissue, A drain was left in the wound, and the patient was 
given potassium iodide tSierupy systemically. 

Cultures from the exudate encountered at the time of operation again revealed 
torulae. Pathologic exaniination of the thigli region revealed grossly a spacious 
irregular “ab.sees.s'’ cavity with the walls of the cavity ill-defined and dissecting 
between the muscle and fascial planes, at points seeming to destroy tliese tissues. 
The cavity iiad been cut into at its upper end and was filled with a viscid grayish- 
white, glistening, mucinous material, which was odorless. Microscopic examination 
of stained sections revealed almost complete loss of tissue iu the central portions 
of the mass, with the tissue replaced by torulae, idiagoeytes, many of which con- 
tained torulae, polymorphonuclears and lymphocytes with mucinous intercellular ma- 
terial. Sections of the wall revealed a poorly developed t.vpe of granulation tissue 
reaction in which lymphocytes greatly predominated. The sections also showed 
foreign body giant cells and phagocytes containing debris and torulae. The sur- 
rounding muscles and soft tissues showed some round cell infiltration. 

The patient was discharged on the twenty-second postoperative day, afebrile and 
with the stump almost healed. On a return visit six weeks later the .stump had 
healed entirely, and there were no other manifestations of tlie disease. 

She returned to the lio.spital Oct. 24, 1939 with the complaint of slight bloody 
drainage from a small area which had appeared in the center of the amputation 
scar ten days previously. Otherwise she iiad enjoyed good liealth. Examination 
revealed a sinus tract 2 mm. in diameter in the central portion of the scar which 
could be probed to a depth of 1 cm. There was no surrounding induration or ten- 
derness. A smear from the sinus tract revealed bodies which appeared to be torulae. 
A culture, however, was negative for torula. X-rays of the hip and chest were nega- 
tive. Under spinal anesthesia tlie tract was thoroughly cauterized and then com- 
pletely excised. Examination of this tissue revealed a chronic inflammatory change 
in the tissues and a few bodies which may have been torulae, but these could not 
be definitely identified because of the effect of the cautery. She was discharged 
with the area healing satisfactorily. 
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Slio hits beoii Mioii .'■eveiul limes siuee diselKirgo I'rom the hospital. She has re- 
mained in good ho.'ilth and the stump healed with no sign of recurrence of the 
ilisOiu-e. June 23, 191.'!, she stateil, in roi)ly to a letter of inquiry, that she had 
had no further trouble. 

Comment . — Ctiso 3 represeiit.s the rtire localized form of torulosis, like 
the .soft tissue infections reported by Brower and Wood, and McGehee 
and ^liehclson. The patient has apparently been cured following rad- 
ical surgery. Internal administration of potassium iodide postopora- 
tivcly was em])loycd. 

Cask -1. — Miss K. N. (Hist. No. 1S5353), a white woman, aged 24 years, was 
admitted to tlie University of Virginia Hospital, Dec. 3, 1942, with the complaint 
of headache, nausea, and vomiting. 

The family and past histories were not signilicant. 

Slie had developed a severe throbbing headache five days before admission to 
the hospital, which had not been relieved by the usual analgesics. Two days before 
admission nausea and vomiting had started. 

Physical e.Namination revealed tlio following abnormalities: blurring of the nasal 
side of both optic di.scs; slight stiffness of the neck on admission which in a period 
of twelve hours increased greatly; and a temperature of 101.4° F. 

Laboratory studies were as follows: hemoglobin OS per cent (Dare), red cell 
count 3,480,000, white cell count 11,000, with a smear showing a normal distribution 
of cells. Urine and stool specimens were essentially normal. The blood urea was 
•15 mg. per 100 c.c. A spinal puncture performed shortly after admission revealed 
a pressure of 200 ram. of water. The fluid was clear, there was a moderate in- 
crease in globulin, and a count of SO cells, with a predominance of lymphocytes. 
A smear was negative, but the culture later showed torula. 

Before the report of the positive culture, a diagnosis of benign lymphocytic 
choriomeningitis was made, jlnother spinal puncture revealed 390 cells with a 
predominance of polymorphonuclears. She was then given sulfadiazine for one day 
and sulfapyridine until four days before death. Potassium iodide was given by 
mouth, and acriflavine intrathecally. Torula organisms were recovered from the 
blood stream. 

During the course of the illness she continued to complain of headache, steadily 
lost weight, and remained semicomatose or comatose most of the time. Eepeated 
spinal punctures were done, and the spinal fluid pressure steadily rose to over 700 
mm. of water. December 22, through bilateral postparietal burr openings, a ven- 
triculogram was made in order to rule out internal Iiydrocephalus. The films re- 
vealed normal ventricles. On December 25, she lapsed into deep coma and respira- 
tions stopped rather abruptly. Permission for autopsy was not granted. 

Comment .*^ — This was primarily a case of central nervous system 
torulosis, the organism being recovered on smear and culture of the 
spinal fluid at many different times. There was one positive blood cul- 
ture, although no other foci of infection were evident during the 
course of the illness. 

Case 5. — This is a follow-up report on Magruder’s Case 3. To review briefly 
his protocol; she was a 22-year-old colored female, admitted to the University of 
Virginia Hospital on April 23, 1937, complaining of headache of three months 
duration, accompanied by pain in the neck of five weeks duration. She also had 
at various times, earache, tinnitus, photophobia, diminished visual acuity, anorexia, 
and vomiting. She was admitted in an irrational state and examination revealed 

*This case will be reported in more detail by a member of the Department of 
Medicine. 
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definite choking of the optic discs, a large amount of exudate and several recent 
Iiemorrhages, sligJit stillness of the neck, slight deviation of the tongue to the 
left, left biceps reflex greater than the right, sluggisli patella reflexes, and absent 
Achilles tendon reflexes. 

Laboratory work revealed no abnormalities except in the .spinal fluid wliicli 
showed yeastlike organisms w’liich were cultured and identified a.s torula. She 
continued to have lieadache and transient spells of nausea and pain in tho neck. 
Jan. 28, 1938, a culture of the spinal fluid revealed torula. 

Since the last follow-up reported by Magrudor, .she returned to the outpatient 
clinic at various times complaining of backache, headache, nausea, and vomiting. 
April 29, 1940, these .symptoms were accentuated, and examination revealed tho 
right disc hazy and irregular in outline, with no otlier neurologic abnormaiitie.s 
noted. A lumbar puncture was performed witli the initial pres.surc 160 nim. of 
water. Tlie spinal fluid dynamics were normal, and tlie fluid was clear and color- 
less. The cell count was 142, with a iircdominance of lymphocytes. Colloidal gold 
curve was 5555553200. Spinal fluid protein was 225 mg., chlorides 710 mg., and 
sugar 21 mg. per 100 c.c. respectively. Torula organisms wore again cultured 
from the spinal fluid. She died at home. May G, 1940, having lived three years, 
four months after the onset of symptoms. 

Comment . — Case 5 is one of toi-uhi infection of the central nervous 
system of three and one-third years, one of the longe.st eases on record. 
Wile reported a patient who may have had the di.seasc seven j'cars be- 
fore death; Levin’s patient died after five and one-half 3 'cars, and 
patient in the ease of Cudmore and Lisa" lived four yeans. Levin 
found the duration of the disease variable, with the majoritv' of iustance.s 
having one to si.x raontli.s of illnc.s.s. In the present case torulae were 
repeatedly found on culture and smear of tlie spinal fluid. Tho patient 
received some alleviation of symptoms and returned to work tempo- 
rarily following spinal drainage. 

SUJIMARY 

A brief review of torula as it affects the human body has been given. 
Invasion of the central nervous system is most common, with an asso- 
ciated generalized form sometimes .seen. Localized infections are rather 
infrequently encountered. The relationsliip of Hodgkin’s disease and 
torulosis in the reported cases has been noted. 

We have recorded four additional cases of torulosis. In the first, a 
ea.se of central nervous system torulosis, the diagnosis was made at 
autopsy. In the second, a ease of generalized torulosis, there were some 
central nei-vous system signs, in which a diagnosis of Hodgkin’s dis- 
ease was made previously from biopsy material. In the third, a case 
of localized torulosis of the thigh, an apparent cure was effected by 
radical surgery and the internal administration of potassium iodide. 
In the fourth, a ease of central nervou.s system torulosis, the diagnosis 
was made by smear and culture of spinal fluid. A follow-up report of 
Magruder’s thii’d patient who died of cerebrospinal torulosis after 
three and one-third years was also given. 

We wish to express appreciation to Dr. W. Aiisell Derrick, Department of Patliolos> . 
for valuable airl renJerecl in mieroseopic study of the tissue.s. 



iu;i{<;ki{ and moutox: tdiu i.a ixiM-xvriox 


32o 


HKI'KIJI'IXCICS 

1. Alvaii'/,, K. f<. : A Hcil 'roiulu as the Cause of a 'roniiiio Ahnormalitv, J. A. 
if. A. 87: n;!.s, 

iU'rj^liauseu, 0.: 'rurtila lulVeiitm in Man, Ann. liit. Med. 1; 8'.(5, 1027. 

0. Ritiforil, C. H.; TuniUisis of the Centval Nervous Svstem, Am. J. Path. 11: 

212, 1011. 

1. Hrewor, G. il., and Wood, P. Blastoinveosis of llm Soim;, Ann. Surg. 48: 

8Sn, 100,1. 

.1. Cabot, H. C.; Torwlu Meuiugitis; l,viini!iobla,sU)ma, Hodgkin’s Typo (Cabot 
Ca.su 20211), New Kngland .1. Med.'siO: 1201, lo;!!. 
ti. Cudinoru, d. i[., and 1/i.sa, K.; Torula Mearngo-eneophalitis; A Case Report, 

Ann. Int. Mod. 11; 1717, lOdS. 

7. Dandy, W. K., and Ivindeil, 11.; Case Reported l)y Freeman. 

S. Fitelielt, ,M. M., !ind lYeidninn, F. D. : Generalized Tornlo.sis A.s.soeiated IVith 
Hodgkin '.s Di.sease, .Vreli. Palli. 18: 225, lOdl. 

Freeman, W, : Tornl:i Meningo-eiieepliaiitw: Comparative Patliology in Nineteen 
Carnes, Tr. Ain. Neurol. A. 5G; 205, 1050. 

10. Idem; Torula Infeeiion of the Central Nervous System, J. f. Psychol, u. Neurol. 

^ 43: 2, -Id, 

11. Freeman, W.,’aiul Weidman, F. D.; Cystic Hla.sfomycosis of tlie Cerebral Gray 

Matter, Caused bv Torula llistoivtiea Stoddard and Cutler, Arcb. Neurol. & 

^ P.sycliiat. 9; .5S9,' 102::. 

12. Frothiiigham, L.: A Tumor-tdkc Lesion in the Lung of a Ilor.so Cau.sed by a 

Bhustomyees (Torula), .1. Med. Re.seareii 9; 31, 1902. 

13. Gill, W, D. : Torula Mycosis in Man, With Special Reference to Involvement 

of Upper Re.spiratory Tract, Tr. Am, Laryng., Rhin. & Otol. Soc. 40: 247, 

14. Ilardatvjiv, R. M., and Crawford, P. M. : Puimonarv Torulo.si.s, Report of a 

Case, Ann. lat. :Med. 9: 334, 1035. 

15. .lonos, E. L. : Torula Infection of the NsvsopUarynx, South. M. J. 20: 120, 1927. 

16. Levin, E. A.: Torula Infection of the Central Nervous System, Arch. Int. Med. 

59; 007, 1937. 

17. Magruder, R. G. ; A Report of Three Cases of Torula Infection of the Central 

Nervous System, J, Lab. & CUn. Med. 24: 495, 1939. 

IS. McGohec, J. L., and Micholsou, I. D.: Torula Infection in Man, Report of a 
Case, Surg., Gync.c. & Obst. 4t2; 803, 1920. 

10. Jlook, If. W., and Moore, M.; Cutaneous Torulosis, Arch. Dermat. & Syph. 33: 
951, 1930. 

20. Owen, M.; Geuoralized Cryptococco.sis Simulating Hodgkin’s Disease, Texas 

State J. Med. 35: 707, 1940. 

21. Bappaport, B. Z., and Kaplan, B.: Generalized Torula Mycosis, Arch. Path. 

l: 720, 1920. 

22. Reeves, D. L., Butt, E. M., aud Hammack, B. IV.: Torula Infection, of the 

Lungs and Central Nervous System, Arch. Int. Med. 68; 57, 1941. 

23. Rusk, G. Y,, and Farnell, F. J.; Systemic Oidiomycosis, Univ. California Publ., 

Path. 2: 47, 1912. 

24. Sheppe, AV. M. : Torula Infection in Man, Am. J. M. Sc. 167: 91, 1924. 

25. Smith, F. B., and Crawford, J. S. : Fatal Granulomatosis of the Central Nervous 

System Due to a Yeast Torula, J. Path. & Bact. 33: 201, 1930. 

26. Stoddard, J. L., and Cutler, E. C.: Torula Infection in Man, Monogi-aph 6, 

Rockefeller lust. kled. Research, 1910. 

27. Urbaclc, E., and Zack, F, : Generalisiente Torulose, Arch. f. Dermat. u. Syph. 

162: 401, 1930. 

28. Ai'erso, M.: TJeber einen Fall von Geueralisienter Blastomykose beim Menschen, 

Verliandl. d. deutsch, path. Gesellsch. 17: 275, 1914. 

29. Von Hansemann: Ueber eine bisher nielit Beobachtele Gehirnerkrankung durch 

Hefen, Yerhandl. d. deutsch. path. Gesellsch. 9: 21, 1905. 

30. Warvi, W. N., and Rawson, B. AY.: Torula Meningitis, Arch. Int. Med. 69: 

90, 1.942. 

31. AVatts, J. AY. : Torula Infection. A Review and Report of Two Cases, Am. J. 

Path. 8; 167, 1932. 

32. AYeidman, F. D.: Cutaneous Torulosis, South. M. J. 26: S51, 1933. 

33. Weidman, F, D., and Batcliffe, H. L.; Extemsive Generalized Torulosis in a 

Cheetah, Arch. Path. 18; 302, 1934. 

34. AVile, U. J.; Cutaneous Torulosis, Arch. Dermat. & Syph. 31; 58, 1935. 

35. Zenker; Encephalitis mit pilzenwickelung iin Geliirn, 1861, Jahresv. d. Gesellsch. 

f. Natur. u. Heilk in Dresden, page 51. (Quoted by Freeman.io) 



A “LUCITE” GASTROSTOMY TUBE FOR POUCH DOGS AND 
POSSIBILITIES FOR APPLICATIONS IN JIAN 


K. Alvin Mekendino, iR.D.,'* and Sidney S. Litow, M.D. 
jMinneapolis, Minn. 

(From the Department of Swgenj, University of Minnesota) 


N O SINGLE proeedui’e has coiiti'ibuted as much to our knowledge of 
the physiologj’' of gastric secretion, as has the study of gastric 
juice obtained from the isolated gastric pouch in dogs. Since the iso- 
lation of gastric pouches by Heidenhain and Pavlov, many types of 
cannulas have been devised of various materials for the collection of 
the pouch juice. Fcav have been completely satisfactory. Most failures 
have been due to (1) the use of a material giving rise to tissue imta- 
tion, (2) removal of the cannula by the experimental animal, and (3) 
seepage about the gastrostomy tube. Dragstedt and associates-* ® has em- 
ployed a gold plated cannula irith .satisfaction. 

In this laboratory different types of metals and alloys have been used 
with little success." During the past few years, a No. 30 French rubber 
mushroom catheter, aneliored from the inside, to tlie lowermost costal 
cartilage has given the best results. When this method was used, a 
number of dogs pulled out the tubes. A liigh mortality resulted from 
attempted reinsertion of the tube, and in some dogs a second operation 
was necessaiy. Thomas® reported in his experience, over a period of 
eight yeai’s, that approximately one-half of their animals ivere lost witliin 
the first few weeks after operation because of cannulas coming out, being 
pulled out, or destroyed bj- the animal. Our own experience suggested 
a search for a more satisfactory substitute. 

“Lucite” was used in medicine by McCrea,® in 193S, when he reported 
two cases in which “lucite testicles" were implanted into the scrotal sac. 
Examination one year later revealed no outward evidence of tissue irri- 
tation. Dennis^ employs lucite drains in the surgical treatment of pyo- 
genic osteomyelitis. He observed that subcutaneous implantation of lu- 
cite in animals revealed a moderate tissue reaction. In 1943, Harmon'* 
fashioned plastic cups of lucite and “plexiglass" for arthroplasty of the 
hip in cases of osteoarthritis with satisfactory results. 

Lucite,^ a plastic resin, is a polj-meric alpha-methyl-methacrylate— a 
compound ester of aeiylic type. It is unaffected by aqueous solutions of 
mineral salts of dilute allialies. Lucite is I’esistant to hydrochloric acid 
and 50 per cent sulfui’ic acid at room temperature. It is insoluble in 
straight chain hydrocarbons, fats, oils, and waxes. Lucite is readily 


The researches presented here were supported by grants of the Augrustus I* 
Fund for Experimental Surgical Research, the Citizen’s Aid Society, and the Graaua 
School of the University of Minnesota. 


Received for publication. Sept. 10, 1943. 
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iiiixtiins of aromatic 


clLsbioIvod by lower kcloiic aiui ester solvents am 
hyciroearbous with small amotmis of alcohol 

The physical proiiertie.s of lueile are; 

1. Specific gravity is 1.18 to 1.20. 

2. The water absorption of Incite Ls no-bgiblc. 

3. Tensile .strength, O.tKK) to 12.000 lb. j>er square inch (approxi- 
iimteiy the .same len.sile .strength of east /inc; f\so to three times that of 
east or drawn tin; three to four times that of east or drawn lead'’). 

4. Transver.se (Ih'xural) strengtli 12.ti00 to ll.OOO lb per square inch. 

5. The impact rc.sistanee and hardnes.s are suflicient to withstand bodv 
strain.s. 


Ca,st Incite in the form of shcet.s, rods, and tnlies will soften at tem- 
peratures from 190 to 240° F. It i.s colorless and has a high light trans- 
mission. It can be cut, molded, ea.sily machined, drilled, and polished, 
i leces can be conienteii together by active .solvents or Incite cement. Such 
.lomts are mechanically as strong as the material itself. 
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— rd.' PhotoEiaph of the “Incite” gastiostoniv tube, with the tubular middle 
rubber tubing attached. B, End-on photograph of the lucite 
ostomy tube with the solid middle piece inserted. 


In September of 1942, we first used a lucite gastrostomy tube in a 
pouch dog. Modifications of the original design were made until a sat- 
isfactory mechanism was found. (See Pigs. 1 and 2.) 

Operative Procedure. — The dog is prepared for surgery in the routine 
manner. Inti’atr-aeheal ether or intravenous sodium pentobarbital (15 
per pound of body tveight) is used. A left mid-rectus incision is 
made, and the stomach is identified. A gastric pouch is fashioned from 
the greater curvature of the stomach. Approximately three quarters of 
the mucosa of the isolated gastric pouch is then inverted by a running 
Connell suture (catgut No. 000). Following this, conduit A (see Pig. 2) 
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is insorti'd into tlu* pouoh. A wound is nuuio Uwough ;\n ;ivoa oi! 
tho poui'h wall away from t!>o lii\i‘ of closuri.' of tlie jiuueh. This procc- 
iliire permits eomluil .1 to l)e pulled throu'^h so that the inner shoulder 
f rests aijainsl the "astrie mueosa. 'I'he (’oiinell suture of tiie mueosa is 
now eompleled. A .Murphy invertinu sliteh or purse-striu'? suture is 
taken in the pouch wall about the conduit and tied. Rubber tubing, E, 
is inserted over Bi, and B is .serewed into Ah (see Fig. 2). Tiio serosa- 
to-.sero.sa elo.sure of the pmieh is now completed with Ilalsted interrupted 
mattre.ss sutures of cotton. 'I'he resiiluai stomach is elosetl in a similar 
fa.shion. A puncture hole is then made througli tlie omenluiu, and the 
gastrostomy tube is pulled through. This maneuver allow.s omentum to 
surround the isolated inmeh. The abdominal wall, including the anterior 
reelu.s sheath, is now closed about the gastrostomy tube. Shoulder D 
is llien screwed onto An until the .serosal surface of the iiouch is pulled 
snugly against the anterior abdominal wall (see Fig. 3). Shoulder, D, 

. . qjslric wall 



Pis. 3.— A sagittal section of the abdominal wall with the incite gastrostomy tube in 
situ. (Gray's Human Anatomy.) 


is sutured to the anterior rectus sheath through the angulated holes, k. 
The subcutaneous tissue and skin are closed over shonlder, D. Sulfa- 
nilamide is used intraperitoneally and in the abdominal wall. An or- 
dinary spool of cotton thread, No. 40, is used exclusively in the ab- 
dominal wall closure. At the conclusion of the procedure approximately 
one-eighth inch of condirit A extends above the skin. Postoperative 
edema causes conduit A to become immediately subcutaneous after two 
or three days. 
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The sterilization of the unassembled gastrostomy tube is accomplished 
by immersion in 1:2500 dilution of metaphcn for one hour. No gross 
infection was noted in any ease. McCrea® used formaldehyde for sterili- 
zation. A 5 per cent concentration of formaldeliyde U.S.P. (neutral) 
has no effect on lucite. Harmon® used mercuric o.xycyanide (0.2 per cent 
solution) and mercuric chloride (0.1 per cent solution) for sterilization. 

We have performed eight such operations. The final gastrostomy tube 
was used in the last three dog.s. These three dogs died, soon after oper- 
ation, of distemper which was epidemic in the laboratory at the time. 
No death occurred incident to the use of the lucite gastrostomy tube. 
The gastrostomies were functioning well before death. 

Dogs examined at autopsy or operation revealed the tissue to have 
hugged the lucite gastrostomy tube intimately. This tissue immediately 
surrounding the tube grossly appeared to be fibrous in character. The 
gastrostomy was watertight. The inner slioulder, f, of conduit A was 
slightly blackened. This was cleaned witli ease. Tlie threads were in- 
tact and not distorted. 

This lucite gastrostomy tube has the following advantages: 

1. It cannot be removed Iry the dog. 

2. If the rubber tubing is pulled off it can be replaced easily without 
risk to the animal. This can be done by unscrewing the middle piece. 
B, and using the screw slot, j, while holding the end of conduit A with 
a hemostat. This precaution should be taken because theoretically con- 
duit A would tend to unscrew off .shoulder D. 

3. It is watertight, 

4. It has the advantages of lucite. 

pos.sicn.mE.s for .\pm.ic.\TiON.s i.v jiax 

This gastrostomy tube could be used in patients in whom a perma- 
nent gastrostomy is contemplated. Tlie middle piece, B, witli rubber 
tubing attached would be used for feeding while solid plug, C, woidd 
be used between feedings to prevent any leakage of gastric contents onto 
the skin. 

For use in man, the following modifications are recommended: (1) 
Increased diameter of the aperture of conduit A; (2) increased overall 
length of this conduit witli attendant changes in the placement of the 
threads, length of middle piece B, etc.; (3) a wider inner shoulder /; 
(4) end of conduit A squared so that it may be easily grasped; (5) 
winged middle pieces B and C so that they may be interchanged with- 
out the aid of a mechanical device. 

We have also used this lucite tube for cystostomy in a dog to deter- 
mine its applicability for pei-mauent cystostomy in man. The e.vstostoray 
tube in this animal was closed at all times by the insertion of a solid 
middle piece, C, at the time of operation. After 141 da.vs this dog was 
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.sjurifiml. A stimo. 1 hy iiu*h was foiiml in Uio hladdor. This fiikulus 
was compU’tvly ilotaolioil I’rom tho lueite lube.'' 

^ubsetiuently, a iueito .screw was tmplauled into lUe urinary bladder 
ol anollier (loir. One hundred l‘i)rly-uiu* days latiu’, llie .screw was re- 
covered I'rom the bladder. It was clean, the threads were intact, and no 
eiieruslations nor caleuii were present. Perhaps the insertion of the 
cystostomy tube in the first animal distorted the bladder sul'ticiently to 
allow urinary stasis with resultant stone formation. 

Recently, we rejiaired an artitlcially made abdominal wall defect in 
a dojr with a Incite iilate. AlthoU"b the Incite plate fitted well, satis- 
factory lixation to the fi.ssues was technically ilifticnit. A few' days later 
it was necessary to reoperate upon this dof>' and alleinjit fixation again. 
Infection occurred and tiie ]>late was removed. If a satisfactory method 
of fixation can be ilevi.sed, the use of a Incite plate for the repair of 
hernial defects may prove feasible. 


<'ONri.r.siox,s 

1. A Iueito giistrostomy tube for pouch dogs has been descrilied with <1 
note concerning its jiossible ajijdications in man. 

2. Lueite has physictil. chemical, and workable properties satisfactory 
for use in tissues. 

3. ^Ve have been encoura.ged with the liehuvior of hreite and feel that 
in tissue defects which cannot be reconstructed satisfiiclorily by surgeiy, 
nonreaetivo ]dastie materiiils should be inve.sti,gated to ascei'tain their 
value. 
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Editorial 


Use of Nonabsorbable Sulfasuxidine in Extensive Burns 

T he search for an adequate treatment of the extensive burn ease has 
rivaled that of Diogenes and only during the last two decades has 
it been done in the manner of other medical researches. There is no 
doubt that Davidson, in 1925, when he .suggested the use of tannic acid, 
gave a really noteworthy stimulus to this investigation. 

The better understanding of shock in burn cases and the use of blood 
plasma have presented the sm'geon with tlie problem of completing suc- 
cessfully the treatment of the extensive tJnrd degree burn case. Many 
of these patients have a minimum of skin for donoi’ sites for slfin graft- 
ing and require multiple grafting procedures over a considerable length 
of time. We are then confronted with the rather difficult problem of 
keeping the burned area clean enougli for skin transplantation without 
resoi’ting, unless absolutely neeessaiy, to the temporary use of homo- 
grafts. 

The use of any type of closed treatment -ivith escljar formation nni.st 
necessarily be at least a tompoi'ary postponement of tho eventually neces- 
sary replacement of the destroyed .skin. A belter jfian is a semiclosed 
method which can ))o opened at tlie carlie.sl time t!)at grafting can be 
done or when any eom\dieatioi\s arise. With this in mind, many treat- 
ments have been devised since the advent of sulfonamide therapy, all 
using sulfanilamide, sulfatliiazoie, or sulfadiazine as the bacteriostatic 
agent. Their value has been described by many authors. However, the 
dangers of using these drugs in the laa-ge quantities necessary in exten- 
sive burns are well knoAvn. Tlie kidneys must e.xerete up to 29 per cent 
of the dose of the sulfonamides, according to Jlatthews, Avhich places a 
rather severe strain on the renal function, especially one that is already 
probably taxed to the limit by the burn itself. 

Witli tlicse considerations in mind, during the past j’ear, the non- 
absorbable sulfonamide, suifasuxidiue, has been used in a series of ex- 
tensive burns as the bacteriostatic agent and has been found to facilitate 
earlier multiple grafting operations. The cases have had total third 
degree burns of from 20 to 45 per cent of the body siu'face according to 
Berkow’s tables. Up to 25 Gm. of sulfasuxidine have been dusted on 
the granulating areas and then a pres.suro dressing of boric acid oint- 
ment applied. 

Under this regime the patients have never shown any toxic eft'eets and 
repeated blood concentrations have alway.s been zero. Those who Avere 
having rather liigh temperatures have had notcAVorthy reduction in 
fever. The method has been decidedly easier on the patients than some 
treatments as the dressings are not changed for periods of from four to 
eight days. The granulation tissue has become and remained dean 
enough for multiple transplantation of large split grafts, Avithout the loss 
of any grafts. —Charles IF. Tmnison, M-D- 

SaB Antonio, Texas 
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WOUND DISRUI^TION AND CATOUT ALUUKUV— AN 
EXPIORLAlUNTiVL AND CLINICAL STUDY 
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^IIE problem of wound disruption in abdominal surgery is entirely 
t one of wound healing and has been the subject of lengthy investiga- 
gation. The lirst report in the American literature was that of Brehauer/ 
who in 1891) reported 3 eases of disruption. The first comprehensive 
report was publishetl by Jladelungr in 1905, when he reviewed 157 
cases including 13 which he and his as.sociates had observed. Ries’’ 
gave an account of 6 eases, in 1909. In 1925, IloltermaiP reviewed 15 
cases which represented an incidence of 2 per cent in a series of opera- 
tions performed. In the same year, Shipley’ described a method of 
Secondary closure of disrupted wounds by the use of silver wire which 
could be tightened up over buttons. In 1931, Sokolov® published data 
on 725 eases of wound disruption he had compiled by sending out 
questionnaires to many European surgeons. 

The symposium on wound disruptions conducted by the New York 
Surgical Society, in 1933, was the most important event in drawing 
to the attention of the American surgical jirofession the prevalence of 
this postoperative calamity, for many surgeons had accepted dehiscence 
as an unavoidable disaster or act of God, which of necessity must oeciu 
in a small percentage of cases. 

Before we assume that the healing powers and the stimuli to heal 
are defective or absent, Ave must make certain that delayed healing is 
not due to impediments Avhich we have put in the way. Nature Avorks 
methodically : the removal of debris, blood clots, dead tissue, and bac- 
teria lAAust precede actual repair. To a large degree, both the systemic 
and the local factors Avhich may affect repair are under the surgeon s 
control. 

FACTORS INFLUENCING AVOUND HEALING 

The gross and microscopic changes coincident with Avound repair are 
well kn own as are also many of the factors which influence them. The 
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actual reparative stimuli, which appear to be protein in nature, are 
derived from leucocytes and other tissue-wandering- cells and connec- 
tive tissue.' These have been the subject of man}’- studies. As to the 
actual nature of the lieaiing process, however, liow and wliy these 
growth-ijromoting- sulrstances act, we know very little, e.xcept to say 
that healing appears to be a natural property of living organisms, 
which under certain optimal conditions proceeds at a definite and 
measurable iJaee. 

The faetoi's which have to do with normal liealing may be divided 
into those wliieh act directly at the site of the injury, the local factors, 
and those which liave an effect of a more general nature and act 
systemically. 

CEN'ERAL I’ACTOUS 

Malignant Disease . — The effect of malignant disease in retarding 
wound healing is a common observation. Malignancy is undoubtedly 
an important factor in the etiology of disruption as evidenced by its 
frequency of 25 per cent in the large group of cases studied by Jenkins.’ 
To what extent anemia, old age, and poor nutritional state contribute 
to this observation is difficult to evaluate accurately. In tlm absence 
of malignancy the latter factors are also ol)served to influence the 
rate of healing of a wound. 

Hypoproteinemia . — The effect of protein on wound healing deserves 
special reference since it has been exhaustively studied and very defi- 
nite c-Iinieal evidence supports critical experimental work. Tlie effect 
of protein on wound healing was suggested by experiments of 
Clark® and Harvey aiul co-workers,'* and recently by Thompson, 
Ravdin and eo-wurkers.‘" Carrel showed that the stimulus for 
wound healing was a protein, probably nn ciubryonic type of protein, 
not present in all tissues but apparently occurring in white blood 
cells, tis.siie wandering cells, and connective tissue. Clark® found delay 
ill healing in animals fed on low protein diets. Harvey and Howes" 
showed vith experiments on guinea pigs that with high protein diets 
wound healing progressed about the same as with low protein diets. 
The latent period was the same; however, once fibroblastic prolifera- 
tion started it proceeded more rapidly in animals on a high protein 
diet. Thonipsoii, Ravdin, and co-workers have' demonstrated, liotli 
with exiieriments and clinical observations on blood proteins in wound 
healing, that when hypoproteinemia exists, wound healing is retarded 
or may even cease and that when the protein is brought up to normal 
by the use of lyophile serum, normal healing lakes place. 

Howes. Rooy, and Harvey"* have demonstrated experimentally that 
there is a quiescent phase, or “lag period,” in the healing of a Avomid, 
during which time its tensile strength per se is zero. This period usu- 
ally extends from four to six days. Clark® found that this period was 
susceptible to dietary control and could be reduced by a high protein 
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iUit llai'voy jiiiil llouj's” <*oii(rii(iit’l iliat .sfah'iiieiif anci inaiu- 
lain that a lii^li protein iliet, while respoiisilili' I'or an acreleration in 
till' rate at whieli the wound heals, does not alter liie duration ol' tin* 
initial laa: period. The lirst live or six days oi' wound repair arc the 
eritieal days. During this liiiie. tin* lair period or exudative phase of 
wound repair, tlu' slatre is heinir .set I'or the aluaipl onset ok’ filu'oplasia. 
Nvi-rotie ti.ssue is heinir liipietied and removed. Iiaderial eontaminants 
are hein |4 dealt with, and an iiierea.sina loeal resistance to bacterial 
invaders is di'velopina. The ti'iisih* stri'Uirth ok the wound durinp; this 
period depends almost entirely upon the sutures and the relaxation 
obtained by rest and splintiuir. lu'st and aioidanee ok unnecessary 
manipidation are tlierekore particularly e.s.sential to proper liealiiif;- 
duriipi the exutlative idiase. it is at this time, as DuiMourtier'^ has 
shown, that the sutured wound is more suseei)tiblo to infection. Fol- 
lowing' the lair ]>erio<l the tensile strength ok the wound rapidly in- 
creases until the maximum level is reached in from ten to fourteen 
day.s. Probably the most significant aspect in the healin<>’ of any wound, 
as far as the clinical applicaliou of the physiolosie mechanism is eon- 
cerned. is the pre.seiiee of a la^' period with its concomitant negligible 
tensile strength. It is obvious that during this period the wound re- 
<iuire.s .supjxirt to maintain coaptation of its margins. 

Koster and Kasmaii,-" in a study of serum proteins in a series of 40 
wound disi-uptions and 40 well-healed controls, concluded that “hypo- 
proteinemia by it.self is neither a necc.ssary nor a .sufficient cause for 
wound disruption, but a poor nutritional stale of wdiich hypoprotein- 
emia is a manifestation nia.v favor wound disruption.” 

Vitamin C. — A'^itamin C is intimately related to the production of 
fibrous tissue, and hence becomes an exceedingly important factor in 
the repair of wounds. A'itamin f deficiency as a cause for disturbances 
of Avound healing was suggested by Sokolov® in a study of postopera- 
tive wound disruption, Avhen he found that ivound di.sruption occurred 
with greater freciuency during the late winter and early spring months 
and expressed the idea that this was due to vitamin deficiency since 
the patients from whom the statistics were drawn were of the northern 
European races whose vitamin C intake w'as much curtailed during 
winter. Subsequent experimental studies and clinical investigations by 
Lanman and Ingalls” have definitely borne out Sokolov’s original sug- 
gestion, for they found that in guinea pigs placed on diets Ioav in 
vitamin C incisions healed poorly, more slowly, and with the develop- 
ment of less tensile strength than in the normal controls. In addition, 
they observed the case of an infant with congenital atresia of the 
intestine in whom wound disruption occurred folloAving operation. 
Tissue studies after death showed typical changes of scurvy. Talfel 
and Harvey^® conducted similar experiments and found that in scor- 
butic guinea pigs there was definite delay in the development of nor- 
mal tensile strength in healing wounds. 
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It has been pointed out that normal repair of wounds takes place 
through a process of fibroblastic proliferation of connective tissue anti 
the formation of collagen. While it is true that severe malnutrition 
is in itself a deterrent to normal wound healing, it seems that vitamin 
C is a particularly important factor in this connection. iMetheny”' 
gives several case I'cports of patients in wliom delayed wound healing 
was brought about by deficiency of vitamin C, and he therefore advo- 
cates that undernourished patients be tested for vitamin C content of 
the blood, and where this is less than 1 mg. per cent, the patient be 
given a sufficient amount of ascorbic acid to bring the blood vitamin C 
to this level. Lauber and Rosenfeld'^ also have advanced evidence to 
prove that vitamin G deficiency results in .serious intei-ference with 
tissue regeneration and wound healing. Tlie prc.senee of disease, espe- 
cially of the gastrointestinal tract, often causes radical changes in the 
dietary habits and almost invariably results in improper nutrition. 
Thus, the patient who has suffered from peptic ulcer, malignancy of 
the gastrointestinal tract, or other types of cachexias and food defi- 
ciencies is the one most frequently subject to wound disruption. Such 
patients may often show low vitamin C content in the blood even 
though there are no actual signs or symptoms of scurvy. 

Other General Factors . — There are a certain number of general fac- 
tors which have a direct or indirect effect upon wound healing. Carrel' 
has shown that the healing of wounds occurs at a rate inversely pro- 
portional to age, and other investigators have confirmed this observa- 
tion. We are all familiar with the delayed healing which may occur in 
the aged, but we all know also that healing does occur in the aged as 
well as in the young, and that often the disease rather than age alone 
is the more important factor. Mason'® has stated that even in acute 
starvation healing proceeds as ixsual imless the starvation actually 
threatens life itself. The urge to heal is almost equal to the urge to 
live, and nature will surmout ail obstacles to close a wound. Certain 
diseases such as diabetes and nephritis retard healing, through what 
nieehanisni m o cannot be certain, although we must think of hypopro- 
teinemia and anoxemia. Dehydration of even moderate degree has a 
marked depressant effect upon repair in general and experimeutail.'- 
Andei’son''’ has shown it to lead to striking wealaiess in healing wounds. 
Distant infection is said to have a deleterious effect upon wound heal- 
ing and this statement is supported by Carrel’s experimental work. 

LOCAL FACTORS 

Debridement . — It is a universally accepted surgical principle that 
foreign matter including nonviable tissue must be removed fioui a 
wound if noi-mal healing is to be expected, because removal of stic i 
material must precede the fibroplastic reaction essential to tissue union. 
Removal by leucocytes is a laborious and slow process, so the less sue i 
material is left in the wound by the surgeon, the less will be the e a. 
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in hoalins;. ’riio soeoiul ivason I’or dt'*hi'i(lo!iU‘nt is oven more impor- 
lanl. Foroii^ii material arts as a nidus for infection, as will be em- 
pliasized in tiie subse(|uent discussion of nonabsorbable suture material, 
and permits bacteria to adjust to their environment and begin to grow 
before white eeils gain aeeess to them, riekreli"^ has .shown that if 
bacteria are introduced into the body during deep surgical anesthesia, 
they will grow uninhibited by the defenses of the body during the 
entire period of uneon.sciou.sne.s.s. and this, regardle.ss of the amount of 
iinniuiiity po.s.sessed liy the body against the bacteria. If bacteria are 
able to grow unrestrictedly during .several hours, they may easily be- 
come .so numerous that inflammation developing after recovery of con- 
.sciousne.ss may be unable to overcome them. 

Method of Placiuff Sutures . — A corollary of the debridement proce- 
dure is that suturing must create as little nonviable tissue in the wound 
as po.ssible. This neee.ssitales using a minimum of .sutures, which is 
accomplished by well-advised placing of sutures, and taking small bites 
.so that the inevitable nia.ss of strangulated fi.ssue may be minimized. 

Elect rosunjerij. — 'I’he e.xperimenlal and clinical work of Elli.s,’''^ Ma- 
gyary,-’’’ Ilauberrisser,^'* and others has shown that wounds produced 
by elect rosurgieal units do not heal as well or as quicklj' or gain tensile 
strength as rapidly as similar wounds produced by a knife. The 
necrobiotie zone produced by the current must be dealt with before 
healing can take place, and. by analogy, to a lesser degree, the same 
holds true in wounds where hemostasis has been accomplished by the 
coagulating current. The disturl)anee is most marked in the skin, less 
so in fat and muscle, while in brain the burn seems to heal almost as 
well as a sharp wound. 

Infection . — We may begin with the a.ssumption that evei’y wound, 
regardless of how it is made — operatively or accidentally is contam- 
inated. Meleny-* has shown that even in a well-appointed operating 
I'oom bacteria fall on a petri dish at a rate of 1 to 2 per minute and 
similar studies made elsewhere have confirmed these findings. Ives 
and HirsehfiekF’^ have made cultures from clean operating rooms at 
vai’ious intervals from the time of skin inci.sion to the time of elosiue 
and have found that positive cultures can be obtained from the sub- 
cutaneous tissues in practically 100 per cent. Even the peritoneum 
can be shown to be contaminated in almost 90 per cent. These wounds 
all healed by primary intention. When organisms gain entrance to 
tissues they do not at once begin to grow', but lie dormant for some 
time until they become acclimated to their new environment, and after 
this period of incubation has passed, growth occurs, and the wound is 
infected. 

However, within the past few years, largely because of researches 
made by Meleny, Hart, Truesdale, and others, efforts are being made 
to sterilize or at least materially reduce the bacteria content of operat- 
ing room air, -with reduction of postoperative infection. 
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The presence of infection has been clearly shown to hasten the dis- 
integration of catgut. Ilowes and Harvey-’^ found that the chromic 
catgut of one manufacturer showed complete loss of tensile strength 
within six days, regardless of whether it was 20- or 40-day variety. 
The rapid digestion of 20-day catgut in apparently clean disrupted 
wounds, Avhieh has frequently been observed by many surgeons, may 
be attributed in numerous in.stanccs to the i)reseuce of some degree of 
infection which was not associated with perceptible suppuration. Sup- 
purative or nonsuppurative infection may be localized to a small focus 
in a wound. If it occurs anywhere along the course of a continuous 
suture, the continuity of the catgut is lost at that point from rapid 
digestion. A disruptive force could then easily cause the remainder 
of the continuous suture to puli loose with subsequent separation. 

Infection of a wound also may cause lysis of the fascia in which the 
sutures are placed, due to bacterial enzymes. 'I'his causes sutures to 
pull loose and affects silk-closed wounds as well as gut-closed ones. 

Drainage . — In the American series of disruptions one-third of the 
patients in the reported cases were drained. When the European 
eases, except those of liladelung, are also considered, it is found that 
one-sixth of the total were drained. Colp-^ found that the incidence 
of disiaiption was 1.22 per cent in a .series of 1,147 oases with drainage 
as compared with 0.84 per cent in l.(i03 laparotomies in which there 
was no drainage. The use of a drain usually implies the presence of 
suppuration, except in instances in which the drainage is a precau- 
tionary measure as in cholecystectomy. It is a que.stion whether the 
presence of intraperitoneal infection is not of moi'e significance as an 
etiologie factor thaii the drain itself. 

The technique of closure in the pre.sence of a drain may influence 
the incidence of disruption to some extent. The use of a continuous 
suture would seem to be especially undesirable. The presence of intra- 
l)eritoneal suppuration would certainly lead to infection of the tissue 
in proximity to the drain. The continuous suture which is tied ad- 
jacent to the drain would undergo rapid digestion in the pre.sence of 
the infection at this point, and the continuity of the suture would be 
lost long before adequate healing had occurred in the rest of the wound. 
It Avould appear to be safer to use a separate stab incision for drainage 
whenever this is feasible. If the separate point of drainage is not 
feasible, one should at least put in .sevei'al interrupted sutures adjacent 
to a drain before beginning a continuous suture of the remainder of 
the wound. 

Strain on the Healing Wound.— Tha presence of postoperative com- 
plications which result in great intra-abdominal pressure has been em- 
phasized as an important factor by Glasser,=" Milbertj^** and others. 
The constant pressure from distension and the sudden force of cough- 
ing, vomiting, retching, and hiccoughing undoubtedly play an impor- 
tant role in disruption. Crying in infants puts a tremendous strain on 
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flu; u'dtiiul. WluMi (Iciiridu.s <ir unruly pnfiont.s pri nut of hod shortly 
alter operatiun, they ur<* likely tu put an undue strain on the incision, 
Attempts to restrain .sueii patients may result in an equally severe 
strain on their wounds if they thresh almut. In eomiiif: out of aucs- 
ihes'ia sunn* patients are dit'/ieult to <'oulrol Two iustaiiees of audible 
hreakiujr of the sutures tinder siieli eireumsfanees have been reported 
hy Uiesd and others have felt that the .separation of the fa.seia in some 
eases undoiditedly dated haek to this parfieular time. 

The use of an alnloiuinal liinder lias not been univer.sally aeeepted 
a.s a method of relieviiiii flu' iensi«»n wideh may he exei'ted on a wound 
diiriii"' eonvah'seeiun*. 'I'lie <lis:idvanla''<* of liiidtafion of respiratory 
movement has been elaimed hy .some to oViTcome any advantage that 
it mijilit have in ju’eventini; strain on the wound. Jlu.st surK'ooii.s, how- 
ever, feel thai llie use of a hinder is a jii.sli/iahJe precaution either m 
a routine or in .seleete<l eases. Additional snpjiort may bo obtained hy 
usiiii,' adlu'sive tape over the <lressin"s. 

Auaiomic Aspect:^ nf tin' Ahilomiiutl ]V(t!l. — The npjier abdomen i.s 
most frequently aiiproaelied IhriniNdi a reef ns inei.sion. Because of the 
prepoiideraiiee of transverse fibers in the posterior sheath of the rectus, 
it i.s frequently fouinl that the sutures of any type may easily pull 
throup:h this layer, a.s pointed out hy White.^' This is especially true 
when the patient has a thin posterior sheath or wlien the patient takes 
a poor inhalation anesthesia. When there is inadequate anesthesia 
this layer may he torn to shreds before the clo.sure is completed. The 
importaiiee of a “ditlieiilt sew-up” is .slres.secl hy OraeeA® Koster and 
lvasnian=‘* believe that the low incidence oh.served in their series was 
due, to some extent, to the use of spinal anestliesia which permitted 
a more complete dc>free of relaxation duriufi' the closure of the wound. 

When the .sutures are jitaced close tofiether in the anterior sheath 
at the same distance from the ed{>e of the inedsion, it has been observed 
by White=‘ and Rie.s^ tluit fiie fascia may become so v'eakened by the 
multiple perforations that it will tear longitudinally, similar to the 
way postage stamps may he torn apart. 

On the basis of anatomic considerations the MeBurney incision ap- 
pears to offer the safest approach to the abdomen even though disrup- 
tions following tiiis incision liave been mentioned by Maes, Boyce, and 
MePetridge^® and Sokolov,'* 

Tension Sutures.— The use of tension sutures as a supplement to a 
catgut suture has been frequently recommended, especially in instances 
when the surgeon might anticipate delay in wound healing or eaidy 
digestion of catgut from infection. There are some features about the 
use of tension sutures in wounds closed with continuous catgut rvhich 
deserve analysis from a purely mechanical point of view. If a tension 
suture is tied too loosely, it will not give any support to the wound 
unless the overlying fascia separates. Then its support is mainly that 
of the skin and subcutaneous tissue. It would help prevent eviseera- 





no final conclusions can be formulated from them. Two to three weeks 
after 13 guinea pigs were sensitized with sheep serum, all received, 
intraeardially or intravenously, 0.5 c.e. to 1 e.c. of a catgut extract. 
While 7 animals presented symptoms which the author interpreted as 
evidence of anaphylaxis, 6 guinea pigs gave no symptoms whatever. 
Details of the preparation or the concentration of the extract are 
lacking in the original report, except for a single statement that the 
catgut was prepared from the dried intestine of sheep. In another 
series, 6 guinea pigs were “sensitized” wdth the catgut extract. No 
evidence, however, is presented to show that they were sensitive. 
Three weeks later the animals were given 1 e.c. of the extract either 
intraeardially or intravenously. There was no reaction whatever in 5 
animals, but there were symptoms suggestive of anaphylaxis in onl)' 
1 animal, and it survived. In a third series, 12 guinea pigs were 
“sensitized” with catgut exti'act, and about two weeks later were 
injected with sheep serum. There was no reaction in 9 animals, but 
death in 3. Autopsies, however, were not performed. A similarly 
injected control series was not described. A negative result was en- 
countered in 4 of a total of 6 guinea pigs in which catgut was im- 
planted intraperitoneally, and four to six weeks later they were in- 
jected with sheep serum. IMarchesani states that strands of catgut 
buried intradermally in guinea pigs sensitized to slieep serum caused 
a greater leucoc;\d:ie response than in normal guinea pigs. 

Oratia and Dilson'^® state that fragments of catgut, either plain or 
iodated, implanted intraperitoneally in guinea pigs that had been .sen- 
sitized to horse serum or sheep .serum or both, caused an edematous, 
hemorrhagic, and “plastique” reaction. Frugoni,®' however, was un- 
able to confirm this either macroscopieally or microscopically. The 
former authors interpreted their results as the Arthus phenomenon 
and suggested it as a cause of postoperative adhesions. The same re- 
sult was obtained in rabbits sensitized to either horse serum, sheep 
serum, or catgut, after which a catgut emulsion, desiccated horse serum, 
and desiccated sheep serum were introduced respectively into the peri- 
toneal ea\ity. 

Moriconi''^ was unable to demonstrate any serologic manifestations 
referable to immunity in rabbits that had been subjected to the absorp- 
tion of cither plain or iodated catgut. Precipitin tests on their serum 
were completely negative. Neither was he able to produce any symp- 
toms of general or local sensitivity in raljbits subjected to the repeated 
absorption of catgut. In a criticism of Moriconi's work, Kraissk ’ 
states, “It is to be noted, however, that he was Avorking with rabbits 
which are rather difficult to sensitize.” In realitjq rabbits are readilr 
sensitized, Avhile guinea pigs are sensitized Avith difficulty but demon 
strate anaphylaxis more readily than rabbits. 

Frugoni-*^ Avas unable to demonstrate any serologic changes in 1 
serum of rabbits that had reeeh’ed catgut extract intravenously oi cat 
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gut implanted intratJoriloneally. l^reeipitin tests wc'rc entirely nega- 
tive. Attempts to produce anaphylactic slioek in guinea pigs that were 
sensitized witii sheep serum and then injocled intravetiously witli catgut 
extract were likewise negative, as had been shown prei'iously b^' Slori- 
eoni.^' Attempts to produce anaphylactic shock by tlio intravenous in- 
jection of sheep serum in guinea pigs that had catgut inipianted in the 
pez'itonoal cavity 60 days previously were completely nnsuccessfuL 
Prugoni obtained identical reactions, both maeroseopicaliy and micro- 
scopically, when catgut was imjihmled intrapevitouealiy in control rab- 
bits, in rabbits sensitized with sheep serum, and in those having been 
previously trealeil with catgut. The wounds healed per primam and 
thei'C was i^o increased local reaction, llis results were so completely 
negative that ho ruled out any antigenic iielion of catgut. 

Babcock®^ studied the macroscopic reactions of i^lain and chromic 
catgut and other suture material (silk, horse hair, dermal sutures, silver 
and alloy steel wire) by ijuplaiiliug small sections of these in the steri- 
lized skins of 120 normal patients. Inasmuch as all materials in every 
patient presented a reaction with the same characteristics, limited to the 
site of the implantation, but some to a lessci- degree, this does not prove 
that the reactions were allergic or anaphylactic in character. 

Tz’ipp*^'* reports the ease of a patient who developed asthma while 
eouvaieseing from a second operation in wdiich chromic catgut had 
been used. It is not stated what suture material had been employed 
in the first operation five years prezdously. The astlima, however, 
totally disappeared after a few weeks. He reports this as a case of 
catgut sensitivity, and yet no tests wej-o made to eonhi'm his assumption. 

Kraissl’*^ states, "It is possible to .sensitize guinea pigs to catgut and 
to produce disruptions of laparotomie.s sutured with this material.” 
Guinea pigs were used because ‘‘rabbits are rather diffieult to sensL 
tize.” It is a well-known fact that tissue sensitivity can be produced 
moj'e easily in z’abbits than in other laboratory animals. On the other" 
hand, typical anaphylactic shock can be more readily induced in the 
guinea pig than in other aziimais. Nineteen guinea pigs were sensi- 
tized with plain and ehromie catgut. This was done with intrapei-i- 
toneal injectiozzs of a colloidal suspension, by burying eatgiit itself sub- 
cutaneously, and by closing abdominal laparotomies with catgut. In 
addition one was sensitized by intracaidiac injection and aziothez’ by 
repeated intradezanal injections.” Inti'adermal injectiozzs of appi’oxi- 
mately 0.1 e.e. of catgut extract eontaiziing 0.13 mg. per cent total 
nitrogen was used to determine sensitivity. Laparotomy incisions were 
closed with through-and-throngh bolt sutures of plain and ehromie 
catgut. Six of the 19 incisions disrupted, 3 being sewed with plain 
catgut and 3 with ehromie catgut; 1 of each being sensitized to the 
other type of catgut. Only 3 had positive skin tests, although data are 
lackin* describing the appearance of a positive test, Five incisions 
disrupted between the second and fourth postoperative days, and 1 on 
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the eighth postoperative day, and 4 healed al^normaliy. None of the 
incisions in 6 control guinea pigs disrupted, but 1 healed abnormally. 

From this experiment several soui-ees of criticism are readily dis- 
cernible, No mention is made of any aseptic technique employed 
during the execution of the laparotomies. That the incisions were 
infected is obvious from the photographs which are submitted as evi- 
dence of disruption. No mention is made of the appearance of the 
wounds prior to disruption. Secondary closures were apparently not 
attempted. No attempt was made to produce anaphylactic shock in 
the sensitized animals, neither were any serologic tests performed to 
test for the formation of precipitins.°“ 

In a later study, wdiich includes the experiment previously de- 
scribed, Kraissl found that of 28 guinea pigs sensitized to plain cat- 
gut, 10 disrupted their incisions: 1 on the first postoperative day, 2 on 
the second, 1 on the third, 4 on the fourth, 1 on the seventh, and 1 on 
the eighth postoperative day. Nine healed abnormally, while 9 healed 
normally. In a group of 16 guinea pigs .sensitized to chromic catgut, 
5 disrupted between the second and sixth postoperative day, 4 healed 
abnoi'mally, and 7 healed normally. Of 8 animals sensitized to chromic 
acid, 2 disrupted and 3 healed abnormally, while of 26 controls only 
1 healed abnormally. 

Lang.ston,®'’ impressed witli the frequency of poor healing in third 
stage thoracoplasty wounds among persons with wounds closed with 
catgut in two previous stages, prepared a catgut extract with which he 
performed slcin tests. Twelve per cent of the surgical patients had 
positive cutaneous tests, although the only description of a positive test 
is that it was maximal in fifteen to twenty minutes and faded after forty- 
five minues. After two thoracoplasties using catgut, 70 per cent of the 
persons te.sted had i)ositive skin tests. The evidence of catgut sensitivity 
is rendered inconclusive, however, by failure of attempts to demonstrate 
pa.ssive transfer of sensitivity and absence of preeipitins from blood 
serum and wound fluid in “sensitive” persons. 

Catgut consists of the submucosa of the small intestine of sheep. 
its manufacture, the intestine is split longitudinally usually into three 
strips. The mucosa is then scraped off from the inner side, then the 
serosa and the two muscular layers are scraped off from the outer side, 
thus leaving only the subnurcosa. The strips of submueosa are then 
subjected to alkaline baths for the purpose of neutralizing any acid 
or toxic substance which may have been embedded in them as a result 
of the digestive process. Titration te.sts are then applied to prove that 
the tissue is neutral in reaction. The strips of submucosa are then 
spun into a cord called catgut, which is chemically pure collagen- 
cording to Bodamsky,®' connective tissue contains about 60 per cent water 
and 40 per cent solids. Of the latter, aboxrt 0.5 per cent consists of inoi- 
ganie matter. The principal organic constituent of fibrous tissue is th® 
albuminoid collagen, which composes about 32 per cent of the tissue, t le 



UI'XICNT ADVAXCICS IN' .SIIKdKHY 


347 


remaining G.7 per cent lieiii!' niailo of ela.stin, an albuminoid, ether 
soluble lipids, and nonprotein constituents. Upon hydrolysis, collagen 
is transformed into gelatin, which is interesting because of the com- 
plete absence of three amino aeid.s, tiwptophan. cystine, and tyrosine. 
A fourth amino aeitl, histidine, is pre.sent only in e.xceedingly small 
amounts.'’'’ Ziegler and Clark'’" state that the x-ray diffraction pattern 
of the eatgiit ligature is quite .similar to that of gelatin and collagen. 
Gelatin, in so far as these authors arc aware, docs not give typical im- 
munologic reactions. Silk, silkworm gut, women’s hair, and horse’s hair 
contain mnch cystine and glycocol.'" 

Human tissues absorb catgut by means of tryptic ferments of leuco- 
cytic origin. These ferments do not leave intact any albuminoid 
residue which conld act in an antigenic capacity, as has been shown by 
Reil.'*'’ After catgut is rendered .soluble, it is no longer collagen but 
amino acid. Prugoni"' demonstrated by chemical analysis that the 
substances present in a catgut extract are not albumins hut albumoses 
which are without antigenic power and, therefore, incapable of causing 
sensitization. 

EXPERIMBNTAL STUDIES 

The present experiments^ were carried out in order to determine 
whether domestic catgut could produce any evidence of sensitivity, either 
general or local, in either rabbits or guinea pigs. It was decided at the 
outset to use a standard brand of boilable catgut, selected at random 
for the surgical supply rooms of the Johns Hopkins Hospital. 

Sixty rabbits and SO guinea pigs have been used in the experiments 
here reported. In the first experiment, 12 rabbits and 12 guinea pigs 
were subjected to six implants of plain catgut at intervals of one month. 
The procedure Avas as follows. The day prior to operation the entire 
abdomen and flanks of the animal were clipped and shaved. Under ether 
anesthesia, a wide operative field Avas cleaned Avith ether, iodine, and 
alcohol, after Avhich the operative field Avas appropriately draped Avith 
sterile toAvels. Rigid asepsis Avas observed throughout. The instruments 
and ampoules of catgut Avere sterilized by boiling for 10 minutes. A para- 
median incision 3 to 4 cm. in length Avas made through the skin and 
subcutaneous tissue. The muscle Avas then divided bj^ blunt dissection, 
and the peritoneum opened the full length of the incision. The catgut 
before its insertion Avas softened in physiologic salt solution. A continu- 
ous suture of plain No. 0 catgut Avas used to close the pex’itoneum. In- 
terrupted sutures of No. 0 catgut Avere used to close the muscle and skin 
respectivelJ^ Square knots Avere tied and cut moderately close. Every 
effort Avas made to reproduce the technique employed in the operating- 
room, except for the fact that no gauze dressing Avas applied over the 
incision. Occasionally, hoAvever, the incision Avas sealed Avith collodion. 
One month later, the same process Avas repeated, using the back of the 

‘Some of these experiments were previously published in the Bulletin of the Johns 
Hopkins Hospital™ with whose permission they are here presented. 
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animal. Here, likewise, a paramedian incision was made, and carried 
down tlirough the heavy musculature of the back. The muscle and 
fascia were approximated with interrupted sutures of plain No. 0 
catgut, the skin edges being closed on six occasions at intervals of one 
mouth, alternating the abdomen with the back for the operative site. 

The second experiment, using 12 rabbits and 12 guinea pigs, was 
similar to the one above except for the fact that chromic No. 0 catgut 
of the sizes indicated wms emidoyed. 

Lest it be said that an insufficient quantity of catgut had been im- 
planted in the previous e.xperiment.s, even though an amount equivalent 
to that emploj'ed in routine surgical procedures was used, a third experi- 
ment was performed in wdiich, instead of simply making incisions and 
closing them with plain, or chromic catgut respectively, in the present 
experiment two or three strands of catgut 3 to 4 cm. in length were 
buried either intramuscularly in the back or subcutaneously in the ab- 
dominal wall. In 6 rabbits and 6 guinea pigs, two or three strands of 
plain No. 1 catgut were buried on six occasions at intervals of one month 
beginning vdth the back and alternating witli the abdomen. The in- 
cisions were closed with interrupted sutures of plain No. 0 catgut. A 
similar number of animals was subjected to the absorption of two or 
three strands of No. 1 chromic catgut at intervals, 30 days for one month. 
The incisions Avere closed Avith chromic catgut in the manner previously 
outlined. Where plain catgut AA-as buried, plain catgut Avas used to close 
the Avounds and vice versa. 


RESULTS 

In both rabbits and guinea pigs using either plain or chromic catgut, 
the incision in every instance healed per primam following each opera- 
tion. There Avas no evidence AA'hatever of any increased local reaction 
as compared Avith normals. There Avere no disruptions, no infections, 
and no evidence of either local or general sensitivity. Prior to each 
operation in the rabbits, precipitin tests for antibody production Avere 
carried out. In addition, intiudermal tests in both rabbits and guinea 
pigs Avith suitable controls Avere performed, by injecting 0.1 e.c. of a 
catgut extract. These, also, Avere completely negative. 

The catgut extract was made in the folloAving manner. Ten skeins 
of plain No. 3 catgut Avere pulverized by grinding in an Arabian coffee 
grinder. After placing the catgut poAvder in a heavy liter bottle, 500 
e.c. of sterile physiologic saline solution and pyrex chips Avere added. 
The container Avas then placed in a mechanical shaker for 4 hours. 
This yielded a colloidal suspension of catgut particles in a saline 
vehicle. The suspension Avas then placed in a vacuum dryer; 0.1 6m. 
of the poAvder thus obtained Avas placed in glass ampoules covered 
Avitb xylene and the ampoules sealed in a flame. The tubes Avere then 
autoclaved under oil for one hour. This is the process generally em- 
ployed by manufacturers in the sterilization of catgut. Using sterile 
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technique, the tops of tlie ampoules were then removed and a cotton 
plug inserted, thus allowing the xylene to evaporate. This completed, 
5 c.c. of -sterile phy.siologic saline solution were then added to each 
tube. This dissolved the greater portion of the catgut powder. The 
resulting clear, sterile supernatant fluid was then withdrawn and 
placed in sterile serum bottles or tubes. Total nitrogen dctei’minations 
by the micrO'KJeldahl method revealed not less than 50 mg. per cent 
of this element. 

In another experiment, 3 raiibits had three strands of sterile, chemi- 
cally pure catgut implanted intramuscularly in the back on three occa- 
sions at intervals of one montlr, 3 rabbits had 10 to 12 gr. of chemically 
pure powdered catgut deposited in the peritoneal cavity on three occa- 
sions at monthly intervals through an incision 4 to 5 cm. in length; 3 
had 10 to 12 gr. of powdered commercial plain catgut implanted in a 
similar manner; 3 had 10 to 12 gr. of powdered chromic catgut im- 
planted iutraperitoneally ; 3 rabbits had a skein of plain No. 0 catgut 
buried iutraperitoneally on three successive months, and 3 rabbits had 
a skein of No. 0 chromic catgut implanted iutraperitoneally on three 
occasions. In each instance, the incision was closed iir layer's with 
interrupted sutures, No. 0 catgut, of the type implanted. 

Never was there any evidence of either a local or general reaction, 
and the incisions in each instance healed per primam. It was interest- 
ing to find that at the end of a month no evidence whatever could be 
found of the plain catgut or the chemically pure catgut, regardless 
of the form in which it was deposited. In those animals that received 
the skein of chromic catgut, on only two occasions was it possible to 
find any vestige of the skein. In these the remnants were found with 
difficulty as a tiny white mass embedded in the gastrocolic omentum. 
Microscopic section revealed these to be almost solid masses of leucocytes 
and macrophages, and it was impossible to identify anything dis- 
cernible as catgut. Inasmuch as no trace of the catgut could be found 
after one month, the peritoneal cavities were examined thereafter in 
10 to 12 days after the second catgut implant. At this time the pow- 
dered catgut could be recognized as minute flecks on the surface of the 
intestine Avhich was slightly reddened. The reaction, hoAvever, was no 
more marked than that found in 3 similarly treated control animals. 
The animals in which the skein of catgut had been deposited, either 
plain or chromic, showed even less reaction, limited to the immediate 
vicinity of the catgut implant, i.e., either between loops of small intes- 
tine or in the gastrocolic ligament. The plain catgut was found as a 
mass of rather friable white material, while the contours of the chromic 
skeins were still well differentiated, and the strands still bore con- 
siderable tensile strength. By the end of the third week only traces of 
the powdered catgut could be forrnd between the loops of adherent 
intestine and there was no longer any reaction whatever. It should he 
made clear that there were no adhesions but simply a coherence be- 
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tween adjacent loops of intestine, and limited only to the site of the 
catgut implant. The skeins of plain catgut presented the same appear- 
ance except for being considerably smaller in size than after the 
second week. The chromic catgut skeins at the end of the third week 
appeared as a mass of fi'iable white material. And as was previously 
stated, at the end of four weeks no trace whatever of the plain catgut 
could be found, while in 2 instances remnants of chromic catgut skeins 
were recognized as tiny, white friable masses. 

One month after the third deposit of catgut, the peritoneal cavities 
were again examined. Xumerous friable adhesions between adjacent 
loops of bowel were found limited to the site of the catgut deposits. 
Although some of the animals have been sacrificed in the interim, 6 of 
the rabbits are still living and appear perfectly normal more than a 
year after the last catgut had been implanted. Hence, we are unable 
to eonfiimi the supposition of Gratia and Gilson^" that catgut causes 
any more adhesions than other suture materials, or that catgut is a 
prominent cause of postoperative adhesions. Precipitin tests per- 
formed at monthly intervals on the .serum of the rabbits for antibody 
production were entirely negative. Intradermal tests for local sensi- 
tivity were also negative. 

To test for anaphylaxis, 42 guinea pigs were used. Twelve wei’e in- 
jected intravenously in the jugular vein with 1 c.c. of our catgut 
extract; 12 were injected intravenously with 1 c.e. of Kraissl’s extract 
of plain catgut and 12 were injected intj'avenously with 1 c.c. of 
Kraissl’s chromic catgut extract;" 6 guinea pigs were used as conti’ols 
in which saline solution was injected. After three to four weeks, all 
animals were again injected intravenou.sly with 1 c.e. of the prescribed 
extract. For the intravenous injections, the jugular vein Avas exposed 
Avithout anesthesia, extreme caution being exercised to avoid bleeding. 
Not a single reaction Avas encountered. 

To determine conclusively Avhether any increased local reaction oc- 
curred around a single intradermal strand of catgut in animals siib- 
mitted to the previous absorption of catgut, either plain or chromic, 6 
rabbits and 6 guinea pigs had laparotomies performed and tAvo or three 
strands of plain No. 0 catgut buried subcutaneously. The incision Avas 
closed in layers using plain No. 0 catgut. Six rabbits and 6 guinea 
pigs Avere similarly treated burying tAvo or three strands of chromic 
catgut. Three rabbits and 3 guinea pigs Avere injected intravenously 
Avith 1 c.c. of the catgut extract. After one month, using rigid asepsis, 
a strand of either No. 0 or 00 catgut about 2 cm. in length Avas inserted 
intracutaneously, using an atraumatic needle, in each flank. In those 
animals in Avhich plain catgut had been previously buried, the intra- 
dermal implant AAms likeAvise of plain catgut, and vice versa. The sites 
of implant Avere observed maeroseopieally at the end of 24 to 48 hours 
respectively, and the sections of skin containing the catgut implant 

•Extracts fiirnishctl by Dr. C J. KraissU 
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were removed t'or mieroscopie study, 'riie siuiic procedure was per- 
formed in G normal !j;uinea pifis and (i normal rabbits. 

The .site of the catsjtnt implant was always discernible as a small 
erythematous streak. Never was there any greater macroscopic reac- 
tion in those animals that had previously been treated with catgut than 
in untreated eontrols. ^licroseopic .sections revealed in both the pre- 
viously tveated. and the uovaual controls a positive ehevnotaetie leuco- 
cytic response, but in no instance was the leucocytic emigration greater 
in the rabbits or guinea pigs which had been previously treated witli 
catgut as compared with normal control animals. (See Pigs. 1 to 6.) 

msuuPTiox OK AimoAiiXAn wouxns 

There has been no unanimity of opinion as to what roles the various 
factors intluencing wound healing play in disruption of abdominal 
wounds. The following is a summary of the opinions of the authors who 
have studied the problems. 

Freeman®* believes that the primary cause is insecure peritoneal 
closure, permitting the edematous omentum to act as a wedge and pro- 
duce separation of the peritoneum and then of tlie muscle and fascia. 
Starr and Nason®- also believe the omental wedge to be the primary 
cause, but they list several factors which they believe important in con- 
tributing to disruption, namely, carcinoma, retching and straining, 
hyperventilation, and increased intra-abdominal pressure. Sokolov,® 
after a study of 725 cases reported by 187 surgeons, reached the con- 
clusion that since disruption of wounds seemed to be more frequent in 
the early part of the year, it was to be explained on the basis of gen- 
eral fatigue and relative vitamin C deficiency during the winter 
months. He found that even the use of silk in place of catgut does not 
prevent wound disniption. He states: “The principal causative fac- 
tor is always the patient’s tissue qualities and their reduced tonus as 
aft'eeted by the disease.” Erdmann®® ascribes disruption of wounds to 
“tissue hunger” with resulting rapid digestion and absorption of cat- 
gut. He has noted the condition chiefly in cases of anemia due to such 
things as tuberculosis, carcinoma, hemorrhage, infections, and malig- 
nancies of the female pelvic organs. Meleny and Howes®* stressed the 
fact that care in suturing must be concentrated on the peritoneum and 
posterior sheath, together with the use of retention sutures. Colp®‘ 
believes that the crux of the pi'oblem rests in the failure of the regener- 
ative powers of the tissues to promote firm healing. lie states: “The 
primary disease undoubtedly is the most important feature underlying 
the etiology of wound rupture. While it is true that rupture of the 
abdominal wall may occur in any disease affecting the peritoneum and 
its contents, it appears to be associated more frequently with some 
diseases than with others. It would seem logical to suppose that ill- 
nesses of a protracted nature attended by emaciation, anemia, cachexia, 
and weakness, and those of acute and chronic intoxications associated 




Fig. 1. " rand of plain No. 1 catgut implanted subcutane- 
ously int< . hours previously. The catgut was inserted with 

an atraun ■ echnique. There is beginning leucocytic prolifera- 
tion in re ■ of a foreign body. 

Fig. 2. — Microscopic section of strand of plain No. 1 catgut implanted 5 iJhys 
previously into tlie back of a rabbit. The leucocytic response is marked, filling the 
dead space caused by the needle. Leucocytes have begun to invade the twisted strand 
of catgut. 

Fig. 3. — Photomicrograph of strand of catgut buried 12 days previously. The 
leucocytic response has subsided considerably but the leucocytes have invaded the 
interior of the strand which is now beginning to fragment. The catgut strand at 
this stage stilt possesses considerable tensile strength. 

Fig. 4. — Microscopic section of strand of catgut implanted 21 days previously. The 
invading leucocytes together with their tryptic and eryptic ferments have caused 
complete fragmentation and partial digestion of the catgut strand. At this stage 
the strand of catgut possesses no tensile strength. 

Fig. 5. — Photomicrograph of catgut stiand buried 30 days previously. It has un- 
dergone complete digestion. The leucocytic response is still marked. 

Fig. 6. — Microscopic section taken at the level of catgut Implant 40 days previously. 
The catgut strand has been completely digested, the leucocytic response is disappear- 
ing, and the tissues are approaching normal. 
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with long bouts of temperatiu'e, might ilevitali/.e the individual suffi- 
ciently to intei'feve with the reparative powers of the tissues and 
wound healing, ^lalignant tumors with their undeniable debilitating 
effect on tlie Ijody are responsible for most wound disruptions. Cer- 
tain benign growths like uterine libroids arc often attended with harm- 
ful systemic aifeetions, particularly secondary anemia, definitely im- 
pairing proper metabolism.” 

■\Vhitc-' says that predisposing causes arc senility, decrepitude, maiig- 
uaucy, jaundice, and a pceviliav body tissue functioir that dissolves 
catgut earlier than usual. Also, that the exciting causes are constant 
coughing, hiccoughing, straining, distension, undue abdominal strain, 
and infection. Hcyd'“ recommends as preventive measures (a) com- 
plete hemostasis of the wound; (b) relaxation of the abdominal Avails 
Avhen closure is being made; (c) avoidance of undue trauma; (d) elimi- 
nation of dead space Avhicli favors collection of serum; (e) absolutely 
aseptic technique; and (f) accurate coaptation of the xjei’itoneum. 
Harvey“® believes that the constitutional or general condition of the 
patient, such as the presence of malnutrition, and particularly anemia, 
may lead to Aveakening of the wound. lie ascribes three essential 
reasons for disruption of Avounds: (1) failure to close properly the 
posterior rectus sheath; (2) the presence of foreign material in the 
Avound, including infection or accumulation of serum in dead spaces 
as a result of inaccurate apposition of the tissues; and (3) the use of 
too large sized catgut in too large a quantity, Avhich thus acts as for- 
eign material. BaklAAdn"® stresses the importance in any abdominal 
case of re-enforcing the dressings by a scultetus or many-tailed binder 
applied simgly around the abdomen. He also points out the value of 
using stay sutures, Avhich he advocates leaving in place long enough 
to prolong the period of maintenance of tissue holding, and thus insure 
firm union. He frankly admits that he encountered Avound disruption 
Avhen he removed the stay sutures after 7 days ; also Avhen the sutures 
Avere removed after 10 days, and again Avhen he removed the sutures 
at the end of 12 days. IloAvever, he then adopted the policy of leaving 
the stay sutures in ifiace for 11 full days and supporting the abdomen 
by a firm many-tailed binder so that it can be properly adjusted and 
there Avill be no slipping. Even after the removal of the stay sutures 
at the end of 2 Aveeks, the abdominal binder is reapplied and kept in 
place for another Aveek. During more than 35 years since adopting 
this technique and during Avhich period he has performed 16,465 ab- 
dominal operations, not one of these patieirts of BaldAvin’s developed 
Avound disruption or postoperative hernias. 

Singleton®’ recommends the use of a modified Sloan transverse in- 
cision in the upper abdomen, because it is anatomic in that no impor- 
tant nerves or blood vessels are cut and the muscles and fascia are 
separated in the direction of their fibers. Such a Avound, he states. 
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may be closed without tension; and in a series of nearly 300 operations 
in which he has used this technique, there have been no disruptions 
and no postoperative hernias. Maes, Boyce, and ]\IcPetridge“ state 
that regardless of age, sex, personal equation, operative risk, under- 
lying pathology, anesthesia, or any similar consideration, wound dis- 
ruption occurs in all cases because of one fundamental consideration : 
some interference with the process of wound healing. They conclude 
that rupture is possible with any type of suture material and in any 
type of closure. They believe that catgut used with the “silk tech- 
nique” is as safe as silk, and they question the wisdom of advising 
the general use of silk. Milbert"® reviewed 1,560 laparotomies to de- 
termine the incidence of disruption of abdominal wounds. He found 
20 cases of partial or complete separation of the abdominal wail in the 
fourth, fifth, and sixth decades of life. Its incidence was especially 
liigh in cases of chronic infection and cases of malignancy with cachexia 
and anemia. Of the 20 cases of disruption, drainage was established 
in 9. lie emphasizes the importance of intra-abdominal pi-essure as a 
causative factor in wound disruption, especially the con.stant or ex- 
plosive type of increased intra-aiidominal pressni'e which is a.ssociated 
with coughing. He concludes that dehydration, malnutrition, and 
obesity favor the disruption of wounds, and emphasizes tlie importance 
at operation of strict asepsis, limitation of tissue ti-auma to the min- 
imum, and accurate approximation of the severed tissues. He states 
that the anesthesia must give sufficient relaxation of the musele.s to 
permit good closure. Abdominal binders .should be used as their bene- 
fits overbalance their disadvantages. 

Over a period of six consecutive years in which spinal anesthesia 
was used for more than 7,800 laparotomies, Koster and Kasman-^ en- 
countered wound disruption in only 0.22 per cent of their cases. All 
wounds were closed with continuous sutures, No. 2 plain catgut for 
the peritoneum and No. 2 chromic catgut for the fascia, the muscle 
not being sutured separately. They find that spinal anesthesia affords 
maximal relaxation of the tissues, and thereby facilitates the operative 
procedure so that the tissues receive the least amount of trauma. These 
authors conclude that (1) abdominal operations should be performed 
aseptically with maximum wall relaxation; (2) undue trauma should 
be avoided; (3) complete hemostasis should be attained; (4) accurate 
coaptation of the layers of the Avail Avithout dead .space should be 
secured; (5) postoperative disruptiA'e forces, as cough, vomiting, and 
hiccough, should be strenuously combated; (6) Avounds should be in- 
spected for a possible subcutaneous separation particularly before the 
sutures are removed. The attention given these details Avill affect 
the incidence of disrixption. Jenkins'* has pointed out that the inherent 
Aveakness of the posterior sheath and the prevalent use of plain catgut, ' 
AA'hich lasts only five to six days under any condition, for closure of 
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this hiyor, are luuloubfedly t’aelurs which are responsible i'ur the fre- 
quency of disruption in the upper alidomen in the Aiiiericau eases, 
lie also slates that disruptions have been found to oeetir rejrardless of 
whether wire, linen, silk, silkworm, or ealnuf is useii. 

Ivrai.ssl and eo-workers''“ analyzed 30 ea.ses in whieli the patients 
.survived wound disruption at tlie Presbyterian Hospital since 1930. 
No mention is made of wound disruptions oeeurriu'r? in ea.ses in which 
silk or other suture materials were used. Of lhe.se 30 eases, 24 wounds 
were infected, and only 4 were not eom))licated by distention, cough, 
hiccough, pneumonia, vomiliug, acute intestinal oij.st ruction, etc. Krai.ssi 
states that “a history of allergy or a previous operation increa.ses the 
likelihood of an individual being .scn.sitive to catgut.” ‘‘Ail 5 cases 
which gave a history of allergy showed a positive skin test to one or 
more of the extracts,” i.e., plain, chromic, or chromic acid e.xtract. 
“Twelve of the whole group had a previous operation and 7 of the.se 
gave a positive reaction. Of the 18 which gave no history of operation, 
12 had a positive skin tost indicating that this factor was of little im- 
portance in this group. However, it may be possible that the reaction 
to the catgut causing the disruption may have desensitized the indi- 
vidual resulting in a negative response to the skin test.” 

NVOUN'D DISUUUTIOX XS 'niE .JOHNS HOPKINS HO.SPITAL 

Thirty-five cases of abdominal wound disruption have occurred on 
the surgical, gynecological and obstetrical services of the Johns Hop- 
kins Hospital since January, 1937, a period of almost 7 years. Catgut 
was used for closure in 14 cases, silk in 19 cases, and steel wire in 2 
cases. It should be made clear that this proportion is in no way repre- 
sentative of the usage of either type of suture material in this institu- 
tion, for silk is used almost exclusively on the surgical service, while 
catgut is preferred oir the gynecological and obstetrical services. Of 
these 35 cases of abdominal Avound disruption, 8 had a previous ab- 
dominal operation, 7 of which had been performed in this hospital, 
catgut being used for closure in 4 instances and silk in 3 cases. The 
interval between the first and the second operation varied between 3 
and 15 years. Wound healing at the time of the first operation is said 
to have proceeded in a normal manner. Only 9 of the 35 patients in 
whom wound disruption occurred are said to have been in good physi- 
cal condition at the time of operation. There was gross contamination 
of the peritoneal cavity in 29 instances at the time of the original oper- 
ation, and of these, the wonnds iir 15 cases were grossly infected at 
the time of the disruption. The main causative organism Avas Bacillus 
coli. Drainage Avas established in 6 cases, and retention sutures Avere 
employed in 16 cases. The age of the patients ranged betAveen 20 and 
80 years ; 22 cases (63 per cent) occurring in patients over 50 years of 
age (see Table I). 
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Table I 


AGE PEEIOB 



YEARS 

YEiVRS 

YEARS 

YEARS 

TOT^iVL 



40-49 

50-59 

60-69 

j 70-79 

Number of disruptions 

1 6 1 

i 3 1 

4 

9 

11 

2 

35 


The greatest number of disruptions occurred following gastric resec- 
tion for malignant disease of the stomach and duodenum, and follow- 
ing pelvic operations, including cesarean section. The 6 patients in 
whom disruption occurred (in patients under 30 years of age) were 
operated upon following gunshot wounds of the abdomen or cesarean 
section (see Table 11). 

Table II 


PRIJIARY DISEASE 

DISRUPTIONS 

Malignant disease of stomach and duodenum 

8 

Benign ulcers of stomach and duodenum 

2 

Pelvic operation including cesarean section 

s 

Gunshot wounds of abdomen 

4 

Intestinal obstruction 

3 

Carcinoma of pancreas 

1 

Exploration of common duct 

2 

Diverticulitis of colon 

2 

Omentopexy for cirrhosis 

1 

Neoplasm of large intestine 

4 


In our series of 35 cases, 16 instances of abdominal wound disruption 
occurred on the seventh postopei’ative day, 7 eases each on the sixth 
and eighth postoperative day respectively, making a total of 30 cases 
(85 per cent) in which disruption occurred in the quiescent phase or 
“lag period” — extending to the eighth postoperative day (see Table 
III). These observations confirm those of Harvey and Howes” who 
found that the first 6 or 7 days of wound repair were the critical days. 


Table III 


POSTOPERATIVE DAY 1 

OP WOUND DISRUPTION 

4TH 

5th 

j 6th 

7TU 

8rii 

12tH 

13th i 

TOTAJi 

Number of eases 

1 1 

2 

1 7 ! 

16 

i—i 

1 

1 

1 35 


Incisions . — As evidence that disruption occurs through various types 
of incisions, 10 disruptions occurred through a lower midline incision, 
8 through the upper midline, 9 through a right rectus, 7 through a left 
rectus, and 1 through a subcostal transverse incision. In 21 instances, 
the peritoneum or posterior sheath of the rectus was closed Avith con- 
tinuous sutures of catgut. As stated previously, there was gross con- 
tamination of the peritoneal cavity in 29 instances, and 15 Avere grossly 
infected at the time of the disruption. Drainage Avas established in 6 
cases and retention sutures Avere employed in 16. 

Anesthesia . — Gas-oxygen-ether anesthesia Avas used in the primary 
operation in 27 patients, spinal anesthesia being used in 6 patients, 
Avhile sodium pentothal and local infiltration of procaine Avere each 
used in a single case. 
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Sccondury Closure . — Secondary closure of llic disrupted wound was 
performed as soon as possible after the disruption. Except in 4 in- 
stances, catgut supplemented with rctenlion sutures was used for the 
secondaiw closure. Death occurred as a result of the disruiitiou in 
only 2 instances, and 1 of these patients died with generalized peri- 
tonitis. the causative factor in the disruption of the wound. 

OLINIC.VT. STUmK.S 

We have had an opportunity to test for local catgut sensitivity in 
each of these 35 eases of abdominal wound disruption within a rela- 
tively short period after the disruption took place, regardless of the 
suture material used either in the operation or for closure of the ab- 
dominal wall. In 10 of the IS) cases in which silk was used for closure 
of the abdominal wall, catgut was used in some phase of the operation. 
Each iJatient was injected intradermally on the volar surface of the 
forearm with 0.1 c.c. of Kraissl's plain and chromic catgut extracts. 
Similar quantities of extract diluted 1 to 10 were iiijccted intraeu- 
taneously in the opposite forearm. The tests, performed within a short 
period after the disruption, were negative. Furthermore, we have 
tested 100 patieins preoperatively in a similar manner, likewise with 
negative results. The sites of inoculation were observed constantly for 
two hours and at daily intervals for several days. These same patients 
were again tested 3 to 4 weeks after operation, when it was assumed 
that the greater part of the catgut had been absorbed. These tests 
were completely negative. 

From our analysis and a careful review of the literature, one can 
definitely state that disruptions occur regardless of the suture material 
used. Disruption in each instance was due to the markedly increased 
intra-abdominal pressure, either of the coirstant type resulting from 
ileus, peritonitis, etc., or more especially from the violent explosive 
t 3 npe caused by sneezing, coughing, hiccoughing, vomiting, retching, or 
straining. There was no evidence whatever of any increased local or 
general reaction. Disruption in 5 instances, in conjunction Avith the 
increased intra-abdominal pressure, might possibly have been due to 
insecure peritoneal closure, permitting the omentum or a loop of in- 
testine to act as a Avedge producing separation of the peritoneum and 
then of the muscle and fascia. It seems not unlikely that even in these 
5 instances had not the increased intra-abdominal pressure been pres- 
ent, the omentum would never have herniated, and disruption Avould 
not have oeeurred. Although nonabsorbable retention sutures will not 
necessarily prevent disruption, they will give added support, and will 
prevent evisceration. 

In not a single instance was there anything to suggest an increased 
local or general reaction. Inasmuch as the secondary closures were 
performed Avith catgut, supplemented with retention sutures, except 
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ill 4 instances, and with healing proceeding in a normal fashion, one 
can disregard the supposition of catgut allergy as a cause of postoper- 
ative wound disruption. 


CONCLUSIONS 

From a consideration of the experiments performed, the eases of 
wound disruption analyzed, and the literature reviewed, one arrives 
at certain conclusions ; (1) It was impossible for us to sensitize either 
guinea pigs or rabbits to commercial catgut or to an extract prepared 
from catgut. (2) No evidence of either local sensitivity or general 
reactions could be elicited in guinea pigs or rabbits subjected to the 
previous absorption of catgut. (3) It was impossible to produce 
anaphylactic shock by the intravenous injection of a catgut extract 
into guinea pigs that had lieen previously treated with either catgut 
or catgut extract. (4) Serologic tests for antibody production in pre- 
viously treated animals were negative. (5) No disruptions occurred 
in either rabbits or guinea pigs which had been previously treated 
with catgut. (6) Although catgut implanted intradermally in both 
rabbits and guinea pigs causes an inflammatory response, the leuco- 
cytic emigration is no greater in those animals that had been previ- 
ously treated with catgut or catgut extract. Therefore, one can finally 
conclude that although catgut, just as any other suture material, acts 
as a foreign body and causes a leucocytic response, it does not act as 
an antigen, nor is it capable of producing antigenic irritative phenom- 
ena. (7) Of 35 eases of postoperative wound disruption analyzed, 
the primary cause of the disruption was found to be markedly in- 
creased intra-abdominal pressure, and there was no evidence whateA'cr 
of so-called catgut allergy. Disruptions occur regardless of the suture 
material employed, principally in the fifth, sixth, and seventh decades 
in patients affected with malignant tumors. 

It is in no sen.se the intent of the present article to implj'' that catgut 
shoirld be used in preference to silk as a suture material. The experi- 
ments bear simply on the question of hypersensitivity to catgut and 
they indicate that the use of catgut carries no danger referable to 
hypersensitivity to this material. 
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W. B. Russ of San Autouio described the working of the OGD nonyrofit blood 
bank for civilians, emphasizing its usefulness. 

The Association's president, Barney Brooks of Jfashville, in his presidential 
address, reviewed the development of surgery, calling attention to the importance 
of studying the patient from a psychic. as well as a somatic standpoint. 

Walter E. Dandy of Baltimore discussed the newer aspects of ruptured inter- 
vertebral disks, stating that 98 per cent are diagiiosable clinically without intra- 
spinal media injections, and that nearlj' all can be cured by complete removal of 
the disk. 

Paul B. Magnuson of Chicago di.scu.ssied the difi'erential diagnosis of causes of 
pain in the lo%ver hack accompanied by sciatic pain. In his opinion, backache 
with sciatic pain is not as simple a problem as it has been made to appear and 
requires careful differential study. 

Guy A. Caldwell of Xew Orleans discussed tbe diagnosis and treatment of 
.spondylolisthesis. He called attention to the fact that only 10 per cent of indi- 
viduals with low back pain had spondylolisthesis. He described the mechanism 
of pain production and emphasized the importance of adequate x-ray visualization. 
Results following conservative and opeiativc management were compared. 

Nathan. Womack, and (by invitation) Heinz Haffner of St. Louis indicated the 
significance of oholesterolosis in badly, damaged gall bladders, stating that in view 
of the irritating nature of cholesterol and bile salts, a clicmieal cholecystitis wa.s 
demonstrable in one-third of the cases coming to surgery, indicating that inflam- 
matory changes may be secondary to chemical irritation. 

E. S. Sanders of Memphis studied 575 patient.s with gall bladder and common 
bile duct disease with especial reference to indications for surgery of the com- 
mon duct. 

A. O. Singleton, and (by invitation) M. D. Knight of Galveston reviewed the 
history and embryology of congenital tracheo-esophageal fistulas and reported the 
successful closure through a right-sided transpleural approach following gastrostomy. 

Harry Lee Archer (by invitation), and Edwin P. Lehman, Charlottesville, Va., 
confirmed the observations of Firor and Poth in the clinical and laboratory use of 
succinylsulfathiazole. Thirty-six patients wore given this drug in preparation 
for operations on the large bowel with benefit and notable freedom from systemic 
reactions. 

Joseph D. Collins, Portsmouth, Va., presented a case of neurofibroma of the 
small intestine, calling attention to existing confusion in terminology and to the 
rarity of benign neoplasms in this location. 

William H. Prioleau, Charleston, S. C., reiiorted two cases of massive resection 
of the small intestine. Case 1, with volvulus, survived resection of 260 cm. of 
small intestine and 81 cm. of large bowel. Case 2, with volvulus, survived after 
removal of 35-1 cm. of small iutc.stiue and 40 cm. of large bowel, but died later 
following a recurrent obstruction. 

Curtice Rosser, of Dallas, described the simple nonspecific penetrating ulcer of 
the cecum, emphasizing the difficulties of recognition and the importance of 
closure and drainage. 

Warren H. Cole, and (by invitation) Lewis J. Rossiter of Chicago, in a dis- 
cussion of chronic ey.stic mastitis, indicated classification into four major types: 
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first, ailoiiofibrosis, soi-oiiii, iiantiicIiymatou.H liyporpta.sia, tliiri), prooaaooroii.s hypuc- 
plasiji, fourth, cVHlif (iisoa.-.i.*. In tJioir scries of seveu(y-six eases, inaliyaant traiis- 
foriuatiou occurred in iioae of type one, in .‘1 to 11) )>er cent of typo two, 20 to 30 
por coni in typo tliroo, and 2 to -i per cent in typo four. 

Alfred Blalock, and (iiy invitation) Edwards A. Park of Baltimore presented 
the stiritical treatment of experimental coarctation (atresia) of the aorta. Ten 
of fortj'-three dog.s survived after .section of the aorta with closure of the ends 
followed by anastomosis of the subclavian into the side of the aorta. 

Joha J. Martin, and (by invitation) Merle Scott, Rochester, N. Y., reported 
the successful ligation of the abdominal aorta for dissecting aneurysm of the left 
common iliac. 

Rudolph Matas of New Orleans reported his personal experiences in the surgi- 
cal treatment of aneurysms of tlic lower extremities, ompha.sizing the importance 
of collateral circulation and inlnisaccular suture. 


Mims Gage (Lt. Col., lledieal Corp.s) di.scu.ssed the simplicity of the Dfatas 
eudo-ancurysmorrhaphy, calling attention to the importance of testing the col- 
lateral circulation and to developing it when necessary. 

D. C. Elkiu (Lt. Col., jNtodieut Corps), and (by invitation) Barnes Woodhall 
(Major, !Medical Corps), Atlanta, G'a., in discussing combined vessel and nerve 
war injurie.s, stressed the necessity for careful examination and culled attention to 
the fact that vascular lesions )nay develop slowly. 


Howard Mahorner of New Orleans discussed the control of pain in post- 
traumatic and otlier vascular disturbance.s, emphasizing the relief of vasospasm 
following sympathetic injection by the Larichc method. 

H. J. Warthen, Jr. (Major, Medical Corps), Richmond, Va., discussed the treat- 
ment of burns complicated by fracture, with particular reference to compression 
dressings and skeletal traction. 


John E. Cannady, Charleston, West Va., presented a report of the healing of 
wounds as influenced by sulfonamide therapy and the use of cotton thread sutures 
The author indicates a preference for sulfathiazole crystals in small amounts and 
is convinced that cotton sutures are less irritating tlian catgut, silk, or nylon 

Cobb Pilcher of Nashville, in a discussion of the chemotherapy of intracranial 
infections, reported observations on the use of sulfonamides and of penicillin 
under various experimental conditions. He concluded that the sulfonamides wer" 
irritating and produced convulsions often and although helpful in meningitis were 
of no benefit for encapsulated infections or brain abscesses. The intrathecal u. 
of pciiicilliii wiis safe and boncficinl. 


P. A. Coller of Ann Arbor discussed chloride intoxication. He stated th 
because some individuals have subnormal chloride levels the administratio 
sodium chloride solutions must be carefully watched and toxic symptoms reco^^ 
nized clinically. 


Charles G. Heyd of New York, in a description of voice disabilities fop • 
thyroid surgery, reported a variety of speech and breathing defects foil!!'- 
. . .A. _ inrvTin-efil nerve or its ttivision«. Hr 


injury to the recurrent laryngeal nerve or its divisions. Dr. Heyd reviewer 
nhvsiolovy and anatomy of the larynx and pointed out that .5 to lo ^ 

Lmal individuals have unilateral vocal cord paralysis. 


cent 


of 


J. Garland Sherrill, Louisville, Ky., discussed poliomyelitis and allied Je,- 
the cord and meninges. w 
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K. H. Aynesworth, Waco, Texas, in a discussion of the McBurney incision in 
acute appendicitis, called attention to the lack of agreement in regard to the 
surgical approach to the appendix, stating that since in 20 per cent of cases the 
appendix is abnormally situated, preoperative efforts to detect abnormalities of 
location should influence surgeons in their approach. He emphasized clean cutting 
as against tearing of the abdominal wall. 

Edgar Bums of New Orleans discussed the modern management of diverticula 
of the urinary bladder, calling attention to the importance of bladder neck 
obstruction and complete urologic investigation. Three patients with neoplasms 
in diverticula were presented. 

Eobert E. Cone of Galveston discussed the management of cryptorchidism, with 
particular reference to the usefulness of the Keetly-Torek operation. Classifica- 
tion of eryptorchids permits judicious application of treatment, hormonal or surgi- 
cal, Because of the possibilit}' of natural descent, observation with postponement 
of surgery until puberty or shortly thereafter was advocated. 

Joseph A, Danna of New Orleans, in a report of interesting experiences with 
ether anesthesia, noted that in several instances surgical anesthesia lasted for 
varying periods (as much as one and one-half hours) after open-drop administra- 
tion was stopped. The clinical applications of this phenomenon were discussed. 



Book Reviews 


Urology In General Practice. By Nel» F. Ockcrblad and Hjalmar E. Carlson. Pp. 
with 97 ilhibtrntions. Chicago, 191:$, Year-Book Publishers, Inc. 

This is another textbook of urology in abbreviated form. Withm its limitations 
of space it is, in a sense, excellent. The commoner ailment.« of the male urogenital 
system are isell covered, and it contains so many practical suggestions concerning 
treatment, that students, practitioner.s, and urologists will lind it v.orth-uhile reading. 

On tho other hand, it is pretty arbitrary in many respects, and does not encourage 
tho uninitiated reader to form any opinions of his own, nor to look further for 
information. The authors have undertaken to perpetuate the legend that sudden 
emptying of the chronically distended bladder is dangerous, riieir habit of recom- 
mend’ing three tablets of somebody’s proprietary remedy a day instead of using 
the more formal terminology and giving the dosage in some system of weights and 
measures, while concise, is not in line with the best current pi actice. 

U-inv urolo-ists of experic.ico will dispute their statement that treatment with the 
high'voltagc x-^ay is of no value in vesical aeoplasms Exceptions are at least 
numerous enough to make this a harmful remark in a book aimed at the general 

^'‘'Srernnot but wonder at the source of the authors’ impression that all the re- 
sults of castration in the 1890 ’s for obstruction at the vesical neck were satisfactory, 
“the prostate returning to normal size in every instance. Is tins sarcasm? If st 
were true, the operation could hardly have been abandoned so completely. The 
reviewer feels that a book on urology for the general practitioner should not only 
mention the urea splitting bacteria in stone foimiation, but should point out that 
they usually follow instrumentation by a physician, and particularly misuse of an 
inlying catheter. One misses, also, any helpful suggestions on the treatment of the 
tabetic bladder. 

Essentials of Proctology. By Harry E. Bacon. Pp. 361, illustrations 168. Phila- 
delphia, 1943, J. B. Lippincott Co. $3.50. 

This is a volume of 361 pages with a foreword by Dr. Curtice Eosser. The 
material is presented very clearly and the book contains an adequate number of 

very good illustrations. , . • . « . 

An interesting feature of this volume is the very complete mdex of signs and 
vmptoms which is found on the fly page. This feature adds much to the value of 
^iie book and could well be duplicated by other authors 

Dr Bacon has devoted sufficient space in discussing the anatomy, embryology, and 
Dv of the anus and rectum without burdening the reader with too much 
i T'-T The author covers all of tho ordinary types of anorectal pathology as well 
a! tiie dilferential diagnosis of the related diseases Emphasis upon the more im- 
! L tvoes of perirectal abscesses and fistulas and their tieatment, is well made 
por ant )P V tuberculosis of the anorectal region. This serves' 

“Ip well in demonstrating the differentiation between tuberculous ulceration 
uke!Se eobtis, amebic dysentery, and hyperplastic tuberculous stricture, and’ 

malignancy. ,,„„„rrhoids is covered very well and is well illustrated. ■ 

The chapter o hemorrhoids is discussed quite completely L 

Sfor ’s'mSmd ‘If the surgical removal of hemorrhoids is de.scribed graph, -eaPj.^ 
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la dealing witk malignant tumors of the rectum and sigmoid colon, the author 
has ghen preference to the one stage abdominoperineal procedure nithout colostomy 
as described by Babcock. The one stage procedure of Miles is also described. 

Dr. Bacon is an authority on l 3 nmphogranuloma venereum and in the text has 
demoted considerable space to the discussion of this di'case One cannot read this 
chapter without being impressed 'with the fact that too often many caries of this 
disease are missed. 

Altogether, this book is a comprehensive manual of anorectal disease and com 
pares favorably with the author’s previous book, Anns, Jiecium, Siijmoid Colon. The 
text can be well retoniniended to interested readei'' 


The Hospital Care of the Surgical Patient. By George Cnle, Ji., and Franklin L. 
Shivel}', Jr., Cleveland Clinic, with a foreword by Evarts A. Graham. Pp. 184, 
with 21 illustrations. Springfield, 111 , 1941 Charles C Tiiomas, Publisher. $2 50. 

This little book, was intended primarily as an aid to the beginning house officer, 
and in most respects it should seive admirably foi this purpo«e. It describes in most 
practical fashion the relationship that should exist between interns and nurses, be 
tween interns and staff members of hospitals, and between interns and the patient. 

It outlines in brief and clear fashion the pioceduies which the intern might be 
called upon to do. Most of these proceduies are described in modern and generally 
accepted fashion, but a few are not. There is no material oti the blood or plasma 
bank, and the method of drawing blood from donois is the old open one rather 
than one of the closed ones which have generally been found necessary to prevent 
contamination and allow preservation of blood foi dajs or of plasma for longer 
period-. Hot water bottles and watm blankets aie lecomniended for the treatment 
of shock, a practice now generally and properly abandoned. The use of inlying nasal 
gastric tubes for several days before opeiation is blamed for a veiy high incidence of 
postoperative pulmonary complication-, a conclusion not reached in many other climes 
Despite the faults which have been listed, the majority of the procedures and the 
bulk of tlie discussion are accurate, conci-e, and easily leadable. Tins book is a very 
helpful addition to the armamentarium of the intein. 


Surgery of Modem Warfare. By sixty' live contributors, Edited by' Hamilton 
Bailey Ed. 1. Pp S99, with 828 illustrations, in two volumes. Baltimore, 1911, 
William- A Wilkins Company. $10.00. 

The-e two volumes embrace the entiie range of traumatic surgeiy. Tlie vaiiou- 
sections are written by men who have had fiisthand experience in the management 
of the wounded. The volumes contain account- relating to projectiles and their 
effects upon various tissues, the organization of first aid and emergency medical 
services, tran-poi tation of the wounded; -hoek, its causes and management; the 
localization of foreign bodies, the choice of anesthetic agent and satisfactory 
sections on all regional types of injury incident to warfare Volume II concludes 
with an appendix of 50 pages containing up to the minute last available surgical re 
ports from the various Alhed sectors 

These two volumes can be recommended as constituting the current military prac 
tices by our English surgical colleagues The whole range of military surgery is 
discussed by surgeons who have had firsthand contact with care of the womided m 
World War’ll. 
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SURFACE ACTIVE SALINE MIXTURE OF 

AZOCHLORAMID, WsT 

RCC. U. S. PAT. OFF. 


To the many physicians who rely upon AZOCHLORAMID prep- 
arations in the treatment of infected wounds, it is a pleasure to 
announce that the SALINE MIXTURE of AZOCHLORAMID is now 
available in SURFACE ACTIVE form at no advance in price. 

The aqueous solution of SURFACE ACTIVE SALINE MIXTURE 
of AZOCHL6 rAMID contains AZOCHLORAMID 1:3300 and, in 
addition, sodium tetradecyl sulfate— n surface active ( wetting) 
flgrezzi— 1:1000. Its surface tension of only 30 dynes/cm. insures 
penetration of otherwise inaccessible areas of tissue effecting 
rapid contact between invadihg organisms and the bactericidal 
AZOCHLORAMID,* Moreover, this solution effectively disperses 
pus and other organic'debris from a wound suface. 

, »CHLOROAZODIN U.S.P. 




Available in powder form in bottles 
to prepare 1 gallon or 25 gallons at 
hospital and prescription pharmacies. 


Detailed literature and saviplea on request 


WALLACE & TIERNAN PRODUCTS, INC. 
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Illustrations 


By JOHN ABUBRT KKY, B.S„ M.D.. Clinical Professor of 
Orthopedic Surgery. Washington University School of Medi- 
cine, St. Louis; ami H. EAKLE CONWELL, M.D., F.A.C.S., 
Consulting Orthopedic Suigeon to the Tennessee Coal, Iron & 
Railroad Company. 127S pages, 1209 illustrations. 
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The Journal of Bone & Joint Surgery says: 

“The number of books on fractures in the English 
language is not small. There are, however, very few 
which are modern and comprehensive, and which can 
be used as a practical working guide in the manage- 
ment of fractures, dislocations and sprains. The book 
received immediate recognition as an outstanding con- 
tribution when first published in 1934. Revised in 
1938 and again in 1942, it has kept as nearly abreast 
of current practice as can reasonably be expected of 
any text. No other clearly surpasses it, and this 
reviewer feels that Key and Conwell lead the field. 


Coming from the press at a 
time when industrial condi- 
tions and the war make a 
sharp rise in traumatic inju- 
ries inevitable, the new Third 
Edition of Key-Conwell's 
•■FRACTURES. DISLOCA- 
TIONS AND SPRAINS" 
meets an urgent need. 

So much new material, so 
many new illustrations have 
been added, so thorough has 
been the revision, that this 
Third Edition is in reality a 
new book. 


This volume has earned its place on the reference 
shelf of every one who treats fractures. The present 
edition contains revisions in the chapters on fractures 
of the spine, humerus, hip and foot. The chapter on 
compound fractures has been rewritten and contains 
a section on war wounds. The principles laid down 
are in accord with sound modern surgical practice, 
though every critical reader will find details and 
techniques recommended which he would alter or 
discard for others better suited to his taste.” 


THE C. V. MOSBV COMPANY 
3525 Pine BUd., St. Louis 3, Mo. 
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Attached is my check. Charge my account. 
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Among the Contributors Are : 


Fred L. Adair 
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I Almost every important teaching institution represented. 

II Obstetrics, Gynecology, Obstetrical Rospital Managemeoit, Obstetrical 
Nursing, Public Health and Social Service Aspects. 

III A complete correlated refresher course absolutely up to date. ■ : 
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Opportunity for Crippled 
Children 


<j annual sale of Easter Seals (March 9 — 

S / ^ ^Ir April 9) this war year of 1944 comes as a re- 

5 / V/ minder of the problem of the crippled youth of 

America — a problem which is underlined by the 
? nature of the times. The Easter Seal has come 

to symboliae the complete and ideal program 
5 MV/MWjBumtaUjjf for the adjustment and restoration of handi- 

capped children to a normal and happy life. 

JHJp This program, which requires many agencies, 
both public and private, to effect, consists of 
five main points. These are an opportunity for 
0u« EASTER SEALS the child to get well, to go to school, to play 

^ — __J with other children, to learn a trade or profes- 

sion, and to work for a living. In short, they 
constitute the same list of opportunities America asks for all of her children. The 
growth of the annual Easter Seal sale, sponsored by the National Society for 
Crippled Children, reflects the public desire that this work continue and flourish. 
This year as never before we should support the work of the voluntary service 
organiaation. The sale of Easter Seals offers an opportunity for all citizens to 
share in the important job of building crippled children into happy and useful 
men and women. 


EASTER SEALS 


Will You Sell Your Back Copies . . . 

To Re-establish a Destroyed Library? 


The Committee on Aid to Libraries in "War Areas, of the American 
Library Association, is making every possible effort to secure war-published 
issues of medical journals for the restoration, of the devastated old and 
honored institutional scientific libraries of all nations. We have con- 
tracted tvith this Committee to supply copies of Surgery. We are out 
of stock of copies of the following issues, and will pay fifty-five cents a 
copy — ^the amount we are charging the Committee — for them. Address 
yow’S to: Circulation Manager, The C. V. Moshtj Company, 3525 Pine 
Blvd., Si. Louis 3, Mo. 


Vol. 8, No. 2 Aug., 1940 
Vol. 8, No. 3 Sept., 1940 
Vol. 14, No. 3 Sept., 1943 
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In-up picture for the man who “can’t afford” 
to buy an extra War Bond! 


Y ou’ve heard people say: “I can’t afford 
to buy an extra War Bond.” Perhaps 
you’ve said it yourself . . . without realizing 
what a ridiculous thing it is to say to men who 
are dying. 

Yet it IS ridiculous, when you think about 
it. Because today, with national income at an 
all-time record high . . . with people making 
more money than ever before . . . with less and 
less of things to spend money for . . . practically 
every one of us has extra dollars in his pocket. 
The very least that you can do is to buy an 


extra $100 War Bond . . . above and beyond 
the Bonds you are now buying or had planned 
to buy. In fact, if you take stock of your re- 
sources, you will probably find that you can 
buy an extra $200 ... or $300 ... or even $500 
worth of War Bonds. 

Sounds like more than you “can afford?” 
Well, young soldiers can’t afford to die, either 
, . . yet they do it when called upon. So is it too 
much to ask of us that we invest more of our 
money in War Bonds . . . the best investment 
in the world today? Is that too much to ask? 


Lei’s all BACK THE ATTACK 



This is an official 17. S. Treasury advertisement^prepared under auspices of 
Treasury Deparimeni and War Advertising Council 


CAMCER of the FACE and MOUTH 

By VILEAY P. BLAIE, M.D., SHERWOOD MOORE, M.D., and 
LOUIS T. BYARS, M.D., St. Louis. 

COO pages, profusely illustrated. PRICE, cloth, $10.00. 

This volume is presented with the hope that a concise resume of the observa- 
tions made during the past twenty years on something over 1500 per- 
sonally treated cases of epithelial malignancy arising in or about the face 
and mouth will be of some help, when help is most needed, to the men who 
first see these eases and who bear the great responsibility of deciding what 
shall be done at a time when it is most likely that something worth while 
can be done. 

The volume is reallj’- a systematic review of the personal experience of the 
authors in the treatment of the cases discussed. The cases include those 
treated in the last twenty-five years, some by surgeiy alone, some by radia- 
tion alone, and some by a eomliination of radiation and surgery in close 
co-opei’ation of the authors. The photographs were selected individually 
to demonstrate specific points of interest and each is discussed in the text. 
In addition there are zinc-lined etchings which clearly demonstrate points 
of technic. 

THE C. V. MOSBY COMPANY— Publishers— St. Louis, Mo. 


A Handsome Permanent 
Binder for SURGERY 



The ONLY binder 
that opens hat as a 
bound book! Made 
of durable imitation 
leather, it will pre- 
serve your journals 
permanently. Each cover holds 6 is- 
sues, one volume (2 volumes published 
each year). Do your own binding at 
home in a few minutes. Instructions 
easy to follow. 

Mail coupon for full information and 
binder on lO-daj- free trial. 

■••■•--“MAIX COUPON TODAY 
SUCKEBT EOOSE DEAF COVER CO. 

234 W. Earned St., Detroit, Michiean 
Mail postpaid binders for ‘‘SUR- 
GERY" for year Will remit in 

10 days or return bindings collect. 

Name 

Address 
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— best /or accommodation! 
monopoly on luxury. 

— best for location that places you in the prin- 
cipal downtown district, near business contacts 
and pleasure places. 

— ^best for itreamline service that offem you all 
the modern Kueit faciilttei. 

—best because of these moderately priced pub- 
lic rooms — 

SIAIN DINING BOOM, NEW CHESA- 
PEAKE EOCNGE. COFFEE SHOF 
450 Large Guest Booms 

All rooms with bath, radio, and circulatinf 
ice water. 

Slnj^Ie Booms With Bath, $3.00 up 
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Make Your Surgical Palieul 

SAFE for Operatiuu 

Surgery means more than cutting tissue or tying blood vessels. 
The modern concept of surgery is safety for your patient — 
the prevention of shock and the proper treatment of shock if 
it should develop. It means a proper understanding of periph- 
eral circulation, water balance, the oxygen supply to the 
tissues. It means a proper understanding of chemistry of the 
body fluids and of how to maintain the proper electrolyte 
balance in the body fluids. 

As a competent surgeon you must have a thorough knowledge 
of these principles. Blalock’s “PRINCIPLES OP SITRQI- 
CAL CARE; SHOCK AND OTHER PROBLEMS” gives you this 
knowledge clearly, simply and completely. The work of a pioneer in 
surgery, it covers not only shock but also such related problems as 
dehydration, hypoproteinemia, avitaminosis, anoxia, pulmonary com- 
plications and intestinal distention. 



PRIIVLIPLES of SURGICAl CARE 
SHRCE AMR OTHER PRORIEMS 




by ALFRED BLALOCK, 
Dnlverslty. 308 pages. 13 


M.D., Professor of Surgery, Johns Hopkins 
Illustrations. PRICE, $4.50. 


Cantents 


Introduction; Anesthesia and Ane^hetfc 
Agents; Surgical Technique and the Treat- 
ment of Wounds; Disorders of the Circula- 
tory System ; Heart Diseases ; Disorders of 
the Circulatory System: Thrombosis and 
Embolism; Disorders of the Circulatory 
System; Shock or Peripheral Circulatop' 
Failure; Metabolic and Nutritional Disturb- 
ances; Fluid and Electrolyte Disorders; 
Metabolic and Nutritional Disturbances; 
Acid-base Disorders; Metabolic and Nutri- 
tional Disturbances: Nutritional Disorders 
of Surgical Patients; Metabolic and Nutri- 
tional Disturbances; The Management of 
the Surgical Patient with Diabetes; Meta- 
bolic and Nutritional Disturbances: Hyper- 
tension and Nephritis In Surgical Patients; 
Metabolic and Nutritional DIsturliahces : 
Endocrine Disorders ; Postoperative Pul- 
monary Complications; Abdominal Com- 
plications; Other Complications. 


Reviews 


“It emphasizes that operation is only part 
of the treatment of surgical patients. The 
author has presented well correlated and 
well digested material. The book Is an 
enlightening report of the care a modem 
surgeon can offer along with his skillful 
technic and Judgment at the operating 
table.” JOURNAL OP THE A. M. A. 

“Here Is a book which should not only be 
in the library of every physician and sur- 
geon, but Its contents should become as 
much a part of them as their knowledge 
of Gray’s Anatomy and Osier’s Medicine ’’ 
ANNALS OP SURGERY. 

“There is probably no one so well equipped 
to write a monograph on shock as Is Bla- 
lock, and he has lived up to expectations 
in presenting a book which every student 
and every practitioner of medicine should 
have.” SURGERY. 


THE C. V. MOSSY COMPANY 
3525 Pine Blvd., St. Louis 3, Mo. 

Gentlemen: Send me Blalock’s “PRINCIPLES OP SURGICAL 
OTHER PROBLEMS,” price, $4.60. Attached is my check. _ 


ilJ 

CjmS: SHOCK AND 
— Charge my account. 


Dr. 


Address 
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Make a Real 
REFERENCE BOOK 
OF YOUR JOURNAL 

■Rilfi each copy as soon as received so it 
will be instantly available when want 

to refer to a recent article- ^ve n^e 
secured what we believe to 
binder made for this 

PT 5 V to ocerate, and handsome, auu 
opens perfectly flat for easy reference. 

Binder to hold 1 volume (6 issues) 
PKICE, $3.00 

Binder to hold 3 volumes (13 issues— 
1 year) PRICE, S3-o0 
(Specify one you wish sent) 


numbe^r" will”bf Itamped^'in gifld 0 ^^ 

guarantee that if you are ^und^ 
satisfied, your money will be refunded. 

Bo sure to state that the binder Is in- 
le^Sed for use with this journal. 

Address The Gilmer Binder 
307 New Street, Philadelphia, Pa. 


ALEXANDER’S New 

dpemtiwg room 

TECraiOUE 


By EDYTHE LOUISE ALEXANDER, R.' N. 
Graduate of New Yorlt Training School; Super- 
visor of the Operating Rooms of the Roosevelt 
Hospital, New Yorh. 393 pages. 220 illustrations. 
Price. S3.75. 

CONTENTS — General Arrangement of 
Department, Care and Cleaning of Ojier- 
ating Room. Personnel of Operating 
Room. History of Asepsis. Sterilization. 
Cleansing of Skin. Care and Sterilization 
of Equipment. Suture Ma-erial. Duties 
of Nurse in Anesthesia Room, Standardi- 
zation of Duties During Operative Sched- 
ule Positions. Preparation of Skin. 
Instruments and Needles. Throat and 
Neck Operations. Chest Operations. Ab- 
dominal Wall. Stomach Operations. Small 
Intestine. Gallbladder and Bile Duct. 
lAtrge Intestine. Lower Sigmoid, Rectum 
and Anal Region. Spleen and Kidney. 
Vaginal Gynecological Operations. Ab- 
dominal Gynecological Operations. Urol- 
opt. Orthopedic Surgery. Neurosurgery. 
Vascular Operations, 

The 0. V. Mosby Co, — Publishers 
St. Louis. Mo. 
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Spixae Anesthesia. 
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Secondary Carcinoma of the Mandible. 
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By Edmund A. Smolik, M.D., St. Louis, Mo. 
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matic Shock. ' 
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Hemorrhagic disorders in the ne^vhorxi can be strik- 


ingly reduced by the administration of vitamin K to 
mothers during labor. Synkaj^ite, the Roche vitamin 


K-compound, is the choice of many physicians for 
routine prophylactic vitamin K therapy because of its 
all-round therapeutic elTiciency. Molecule for mole- 
cule, it is one and one-half times as active as natural 
vitamin K, yet relatively nontoxic. Supplied in oral 
tablets, 5mg each; and ampuls, Icc, 5 mg or 10 mg each. 


HOFFMANN -LA ROCHE, INC., NUTLEY, NEW JERSEY 
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EASING THE 
POSTOPERATIVE 
ROAD 


The hacteriostasis of i>ulfanilamicle and tissue stimulation ofallanloin 
make allantomide, “i\'ATlOi\AL,'’ a useful product in surgery. 


r \l.L convalescence Ironi --mperv was rapid, 
with no coiupliodtions. the life of a surgeon 
would he an easier one. All \ntomioe OINT^tE^^T 
"N \TI0N \l’'. can help to make the postoperative 
road smoother hv keeping the wound in a healthy 
condition, and hv promoting granulation tissue 
the convalescent period will thus be shortened. 

Allvntomioe. "'N \tional”. is a water-misciblc 
ointment containing lO'^f sulfanilamide and 2% 
allantoin. Sulfanilamide, the sulfonamide of choice for local use, tends to inhibit 
infecting organisms and thus maintains a clean, healthv wound. Allantoin en- 
courages healing hv promoting granulation and epithelization. It is also said to 
exert a chemical cleansing elfect on necrotic tissue, permitting the stilfanilaniide 
to exert its full bacteriostatic effect, although preliminary cleansing and the 
usually practiced surgical procedures are advocated. 

Allvntomide i.s easv to applv; does not cake iioi- stain, nor does it irritate tis,sue.s. 
A thick eschar is not produced, thus permitting freedom of motion, A minimum 
of scars or contracture.s may be expected. A variety of burns, wounds, e.xternal 

ulcers and other conditions have been treated suc- 
cessfullv with All.vNTOMIDE. Available in I -ounce 
tubes, l-oniice. 1- and 5-pound jars. Write for 
profp--'inndI literature and samples to . . . 'J'he 
National Drug Company, Dept. P, Phila. 44, Pa. 



NATlONJIl. 

DRUG COMPRNT 



ALLANTOMIDE 


BI.OIOEICAIS, BIOCHEMICALS, PHARHACEUTlCAtS FOR THE MEDICAL PROFESSION 





Time has seen the introduction of many new anesthetic agents 
and some new techniques in anesthetic practice. The use of 
some of these new agents and procedures requires knowledge 
of their pharmacological properties and special training in 
administration. 

In use more than 100 years, anesthetic Ether is as Rom- 
berger^ states; . . the one reliable age-old standard by 
which all other agents, methods and results arc judged; ad- 
ministered by experts and tyros alike many millions of times, 
it is susceptible to a hundred and one adaptations and combi- 
nations; flexible almost beyond imagination in the hands of 
those experienced ... it will probably remain, for many years 
to come, our most universally useful agent.” 

Squibb makes but one quality of ether — that for anesthesia. 
Its uniformly high quality is maintained by packaging in a 
special copper-lined container, a protection against formation 
of peroxides and aldehydes. 

Squibb Ether is used in over 85% of American hospitajs. 
It is also to be found in Army and Navy First Aid Kits and 
ar Station and Base Hospitals the world over. 

* Romberger. Floyd. T.:J. Indiana S. M- A- 35:613 (Nov.) VJiZ. 

For liicratiirc address Anestbetk Dhision, 

E. R. Squibb & Sous, 7-15 Fifth A%'e., Ara York 22, N. Y. 

SQUIBB ETHER 

MADE. TESTED AND PACKACBD ONLY IN THE SQUIBB LABORATORIES 




is developed not onlj 

aad experience be. also riuough Us abiliq. w pace „i,h „f 

and materials. Davis & Geek, I„c, has placed within easy ceach^oTth 

exh.ust.ve fund of li.eram.e on one of the most important •‘,o„l ' “ 

works-sutures. No effort has been spared to mdre d.is libra k 

authoritative and up-to-date of its kind. A summarv nf k- complete, 

the following pages. covered is given on 




D & G SUTURE LITERATURE has been carefully assembled over a period 

of more than a third of a century. It covers the whole range of suture technic, 
characteristics and methods of handling. It reports and analyzes the results of 
decades of research and demonstrates a wealth of clinical evidence. Constituting 
the most thorough source of information ever compiled on the subject of 
sutures, its value to the surgical and nursing professions is attested by the 
constantly increasing volume of requests for copies. 




THE D&G SUTURE 
MANUAL . . . 

a textbook and refer- 
ence for nurses and 
operating room per- 
sonnel on how to prepare sutures for the 
operating room, methods of handling 
sutures at the operating table, suture tech- 
nic, and the kinds and sizes of sutures best 
adapted to various tissues of the body. This 
Manual is also used by many surgeons for 
study and guidance. 


RATIONALE OF 
SUTURE USE. .. 

a series of brief essays 
based on reports of 
current research and 
clinical observation of sutures and their 
behavior. Offered in a folder equipped with 
screw type fasteners, additional essays may 
be added as they are supplied. Included in 
this folder is a bibliography of papers on 
suture use and behavior, including selec- 
tions from leading surgical journals. 



CONSULTATION. D & Gs research 
staff and field representatises, highly 
trained suture experts, are ready at all 
times to cooperate with surgeons and 
institutions in soiling problems relating 
CO sutures. 



PIONEER RESEARCH la every science 
that bears on sutures, chemistry*, bac- 
teriology, physiology and pb> sics is car- 
ried out by D & G with the help of one 
of the best equipped research labora- 
tories in the '^orld. 


DIVERSITY OF. LINE. Vj.c TT (i i 
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^ rs's. 'ru.:: ;:i'. •■i::, loo* 

or ‘...•.i-rv •■•..•."e 

:io:i v.l •> ‘'|- 

situation that may be encounwcd. • 


ONE OF A SERIES ON D & G SERVICES !| 
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W MONOGRAPHS... 

\ 't. prepared in collabora- 

. ,- \ with outstanding 

surgeons, these mono- 
graphs give new and 
special information on: The Size of Catgut 
in Relation to Wound Healing; Absorbable 
Versus Non-absorbable Sutures; Reaction 
of Tissues to Sutures; The Sterility of Cat- 
gut Sutures and Its Control. 


P reprints... 

D & G maintains a stock 
of reprints of papers by 
outstanding authorities 
on suture use and be- 
havior and published in leading surgical 
journals. Whenever a noteworthy article 
is published it is sent by the company by 
direct mail to a long list of surgeons. A 
quantity is maintained to meet requests. 




BOOKLETS. . . 




D & G has prepared a 
nuntber of booklets 
which, although they 
devoted to special 
products offered by the 
company, may be used as reference on 
certain technical phases of suture use. 
Sample titles: Pine-Gauge Catgut in Gas- 
trointestinal Surgery; Special Atraumatic 
Sutures for Use in Eye Surgery; Ribbon 
Gut (Its Description and Use). 


D BIBLIOGRAPHY... 

While at the present 
time there is no com- 
plete list of all material 
published on the sub- 
ject of sutures, D & G 
does have a list that covers most of its 
important phases. Carefully compiled to 
provide ready access to up-to-date refer- 
ence material prepared by outstanding 
authorities, this bibliography is available 
on request. 






THE SURGICAL FILM LIBRARY. 
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LABORATORY CONTROL c: .:!! s-.iVr« ' D A V r* c ^ 

' ! is . ..Vi: E C K , INC. 
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1,- NEW YORK 



High-Lighting Factors Essential to Proper Suture Behavior 



Catgut chromkized after 
the suture is fabricated, provides: 

1. maximal strength 
during early stages 

of healing 

2. uniform absorption 
periods for all sizes 

There are two basically different methods em- 
ployed for the chrome tanning of catgut. In one, 
the strips of gut are pre-tanned before being 
manufactured into the finished strand. In the 
other, the strand is fabricated first and then sub- 
jected to the chrome tanning process. 

In the pre-tanning method, the various sizes of 
sutures are made up of similarly tanned material. 
Therefore, their absorption VARIES according 
to the diameter of the strand. This means that 
large size sutures may remain too long in the 
tissues and small sizes absorb too quickly. 

The D & G post-tanning process perfected 
through more than a third of a century of research 
and extensive clinical evidence, eliminates this 
defect in behavior by providing individual treat- 
ment of each size. Under this method the finest 
size is the most thoroughly tanned, the next 
larger slightly less, and so on— each to the exact 
degree required to insure proper absorption. 
Since the process is applied to completed strands 



of known diameter, it can be controlled with 
great accuracy to produce sutures of predictable 
behavior regardless of size. 

Another shortcoming of sutures produced 
from pre-tanned gut derives from the fact that 
the outer surface is no more thoroughly tanned 
than the center. Since absorption takes place in 
proportion to the area exposed to tissue fluids, 
this means that such sutures lose strength most 
rapidly in the early stages of healing when the 
wound is weakest. 

This is exactljt opposite to the proper function 
of a suture which is to RETAIN its maximal 
strength during the early stages of healing, and 
then to disappear rapidly as the wound gains 
strength. 

Under the D & G post-tanning method, the 
outer surface of the strand is tanned to a greater 
degree than the center. This protects the outer 
surface from absorption and preserves the origi- 
nal size and strength of the suture during early 
healing when maximal suture strength is needed. 


I t 



PRE-TANNED POST-TANNED 


By the time the outside of the post-tanned su- 
ture is absorbed, healing will be well under way 
and prompt absorption of the suture desirable. 
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The curves demonstrate how 
the pre-tanned suture loses 
strength rapidly in early 
stages of wound-healing, 
whereas the_ post-tanned 
suture retains maximal 
strength during this period 
when strength is most needed. 
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A S the Strad is to the violin 
II virtuoso, or brilliant pig- 
ments to a Leonardo, so are 
Crescent Surgical Blades to the 
meticulous operator — their spe- 
cial qualities an integral part of 
his technical artistry. 

With Crescentblades, he works 
with an extra sharpness, ground 
in by a sharper, more acute bevel 
of the cutting edge. 

For the sureness of his incision 
(without weaving), he can rely on 
a rigidity that is "built in" every 
Crescent blade,, with one-third 
more of the finest steel. 

And his manual .dexterity is 
facilitated by the balanced dis- 
tribution of weight, without thin- 
ning down from the back. 

In creating masterworks of 
surgical skill, you can depend on 
Crescent — the instrument of dis- 
criminating choice. 

For samples, call your surgical 
dealer — or write to 
CRESCENT SURGICAL SALES CO., Inc. 

NEW YORK, N Y. 

''T/ie master hand 
deserves a master blade’ 
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SURGERY 






conceals all skin discolorations- ^ 

'ERMARK # 

birthmarks, vitiiigo, etc. 

{2): 30 N- Michgon Ave 


To-Date Books For Surgeons 


O SURGERY OF PANCREATIC TUMORS— by Alexander Brunschwig. 421 
pages, 123 illustrations, 1 color plate. PRICE, $7.50. 

O ESSENTIALS OF GENERAL SURGERY— by Wallace P. Ritchie. 813 
pages, 237 illustrations. PRICE, $8.50. 

O SYNOPSIS OF OPERATIVE SURGERY— by H. E. Mobley. 375 pages, 339 
illustrations. PRICE, $5.00. 

O SYNOPSIS OF THE PREPARATION AND AFTERCARE OF SURGI- 
CAL patients — by Hugh C. Ilgenfritz and Rawley M. Penick. With a 
foreword by Urban Maes. 532 pages, 55 illustrations. PRICE, $5.50. 

Q SURGICAL TREATMENT OF HAND AND FOREARM INFECTIONS 
— by A. C. J. Brickel. 300 pages, 160 text illustrations, 35 plates including 10 
in color. PRICE, $7.50. 

O OPERATIVE GYNECOLOGY — by Harry Sturgeon Crossen. 5th edition. 
1076 pages, 1262 illustrations. PRICE, $12.50. 

O FRACTURES, DISLOCATIONS AND SPRAINS— by J. Albert Key and 
H. Earle Conwell. Third Edition. 1278 pages, 1259 illustrations. PRICE, $12.50. 

O OPERATIVE ORTHOPEDICS — by Willis C. Campbell. 1154 pages, 845 
illustrations, 4 color plates. PRICE, $12.50, 

O TRAUMATIC SURGERY OF THE JAWS— by Kurt H. Thoma 315 pages. 
282 illustrations. PRICE, $6.00. 

O SYNOPSIS OF TRAUMATIC INJURIES OF THE FACE AND JAWS— 
by Douglas B. Parker. 328 pages, 226 illustrations. PRICE, $4.50. 

O HANDBOOK OF ORTHOPEDIC SURGERY— by Alfred R. Shands, Jr. 
Second Edition. 567 pages, 154 illustrations. PRICE, $4.25. 

• FRACTURES OF THE JAWS AND OTHER FACIAL BONES— by Glenn 
ilajor. 446 pages, 225 illustrations. PRICE, $7.50. 

The C. V. Mosby Company — Publishers — St. Louis 3, Mo. 
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Quick and Sustained Elevation 

In surgical emergencies, this powerful vasopressor promptly restor 
ample blood pressure and maintains it for adequately prolonged period 

Moreover, these results aie attained without appieciable 
central nervous stimulation or adveise caidiac reactions, 
and effectiveness is unduninished by lepeated use. 



H T D R O C H L, O R I D E 

ij/yo • a • wo/r i • -wwr • irmtsn^iNB ‘trpjtomoxjM 



Supplied in I cc. ampuls, and in rubber-capped mals ccntatnmi: 
5 cc. of sterile /% solution, /tjoage subcutaneous dose- 0 5 cc. 
Trodc ifait Nco SyncpUnne U S Pat Office 
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A Preferred Anfisepfic 
in Surgery 

Iodine in alcoholic solution 
has pre-operative qualities 
highly desirable in surgery. 

Not only is it an effective 
means of asepticizing the 
skin prior to incision, but 
by stimulating rapid cell 
proliferation and produc- 
ing a light form of hyper- 
emia, it influences rapid 
healing with, usually, a 
clean, small scar. 
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1944 WAR FUND 

The 1944 
Red Cross 
War Fund 

will bo raised in March 

This month is the only period 
during the year when the Red 
Cross will appeal for funds to 
carry on its war work. 

Let’s all do our part to help raise 
the goal of $200,000,000. 
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T^kT^ ^ rii a ^ I 

TER-BALANCE Dimi;.RA.N»l 




i^HE synthetic, chemically pure, 
■i adrenal cortical hormone — 
Percorten* — is proving its life- 
maintaining value m the therapy 
of Addison's disease. 

Percorten may be helpful in other 
conditions where disturbed water 
and electrolytic balance exists — 
e.g. in shock, burns and severe 
infections. 
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. SO far I have learned of no other 

I .suggestion which provides the neces- 
Ity valve which such an arrangement 
ould give. It would be tragic If a lot 
business concerns were wrecked and 
risers thrown into Idleness because of 
ability to cut through the red tape 
^in getting their claims settled. 
ipoKsiBiLrnEs or conthactohs 
/malting these statements with re- 
action hy the Federal authorities. I 
fc, also, that business concerns which 
r contracts have a responsibility on 
H to facilitate speedy settlement of 
wd war contracts. They have the le- 
uty for preparing their claims ac- 
tand speedily and presenting them 
Jr form. Some progress has been 
Award getting a recognition of the 
Y Industry must play in this respect, 
^ntly more and more experience of 
( Is now being gained. The con- 
Wrvlces of the Government. Z know. 
\ry helpful attitude toward thU sit- 
pd the local office of W F. B. has 
fd a regional advisory service lor war 
Aced with problems resulting from 
: termination. That Is a very helpful 
petit. 

ktion to make possible the prompt 
int of terminated war contracts Is 
now. It will be unsafe to wait until 
\a deluge of contract termination to 
^Ugh legislation on ebort ^tlce. 
lem is too complicated to ^^ealt 
ilvely in that way. 

/nuALs ron ctviuan 
pltlon to making provlsio^r/or thi^ 
ht of terminated war cont^^. ther^, 
me task of facilitating ^^flow ^ 
)Ior civilian pro<luctlon£<^‘soon 
iterlels can be spared fr^^/war pufi^ 
jbope that we shall not^^e uneiflf/ 
t here in Massachus^^ becaiSe' 
naterlals, which are ph: ' " 
jin the ITnUed States, aj 
(by manufacturers as a; 
administrative rest' 

YegUlatlon vesting thi 
resident, which powt 
legated to the Chain 
bo Board, is probat 
ae flow of materials, 

)for the Congress to: 
mlstratlon of the pi' 
iproductlon Board 1 
Vard the speedy end 
millan production, 
poard should be e 
\Umitation orders. 

)id its allocation 
i the needs of the 


4. Contracting agencies should be required 
to give prompt clearance of claims on work 
in process. There should be clear-cut pro- 
cedures for autbori 2 tDg the removal of Gov- 
ernment-owned inventories and machines, 
with storage at Government expense, in order 
that civilian production may be started. 

6. The dilemma of subcontractors must 
be resolved. At the present time the Govern- 
ment exercises the right of approving all 
payments In settlement of subcontracts but 
does not assume any responsibility to the 
subcontractor, with the result that the sub- 
contractor in many cases cannot secure ac- 
tion hy either the prime contractor or the 
contracting agency. Z suggest that the local 
settlement committees proposed above should 
be empowered to approve settlement of sub- 
contracts If a delay occurs in approval by the 
contracting agency. 

B. DECONTaOL OF MATESXALS 

1. As soon as war><pq;gdltlona permit, the 
rules for the materials 


should be ra: 



^ a c 111 tft tin g 

[ption of ctvilian^»roduct!oD. 






A Magnificent Job 



ally In 

^finavallebTe' 
l^ult of leg- 
felons. The 
Worlty power 
T the Fresl- 
of the War 
»yadequBte> to 
OTt It may'be 
^&ke sure that 

J ty power by 
reeled effcc- 
,oth reaump- 
l^e War Pro- 
^cted to eiim. 
^conservation 
^ems Just as 
program per- 


of their effects 
pt, X foresee that 
canceled contrac' 

{fes of raw materisZs 
vtU presently be 
ncern here In Massif 
•marlze, my specific 
ithat legislation ahoi 
/the following poln 
^rzrr or TzoMmATzo 
\rmlnated contracts s: 

/gotlatlon by the conti 
Ae Oovemment. and th 
iat should be final in 
1 or misrepresentation, 
ppt partial payments am^ 

Srge percentage of the cla! 

Nto each contractor upon 
fCd statement of the claim, 
ito a penalty for perjury, 
f settlement committees shoi 
Id to authOTtze partial payra^^ 
delay of over 30 days occurs on'”*’ 
|the Government agency. 



EXTENSION OP REMARKS 

OF 

HON. LOUIS LUDLOW 

OF INaUMA 

IN THE HOCSE OP REPRESENTATIVES 

Tuesday, /anuarv li, 

Mr. LUDLOV/. Mr. Speaker. Indian- 
apolis and Indiana are very proud ol 
the great pharmaceutical house of Eli 
Lilly & Co., which has processed its 
millionth blood donation without a cent 
of profit. This record Is in keeping with 
the fine, generous spirit which this firm 
always has manifested in the service of 
our country and which long ago brought 
to it the recognition of an Army-Navy 
E award. Commenting on the com- 
pany's contribution to the blood cam- 
paign. which means so much in saving 
the lives of our precious boys, the Indian- 
apolis News says editorially: 

ULLT'5 CONTKiaUTlON 


The Gates Must Not Be CIose\ 
EXTENSION OP REMArW 

OF ( 

HON. SAMUEL DlCKSTf 

or 'HZ'^ YORK ^ 

IM THE HOUSE OP REPRESENTj 

Tuesdav, January II, Jsi 

Mr. BICKSTEIN. Mr. Speak/ 
leave to extend ciy remarks In ( 
ORD, I include the following edltoj 
the Daily Mirror of January 4, i 
Twr GATX3 J.IUST Not Be ClI 
When Congress reconvenes on Ja 
It should take up the Olllette-TaftA 
Rogers resolution, » 

This resolution calls for the form^ 
a Presidential commission to create ri 
ery, in conjunction with the Unlv 
tions, to rescue the millions of Jd 
are now being systematically extern 
by the Nazis and their Quislings. \ 
When the Presidential cotnmUsloD| 
work, one of the first things it shour 
to seek the abrogation of the Chai^ 
"White Paper” of May 1939. / 

At present, Palestine Is being adn/ 
by Great Britain in conformity wltl 
icy embodied in the "White Papes 
tue of which Jewish immigration’ll 
Is now limited and is to be j* 
l^^topped alter March 31. 1944. Th( 

^ '* be reduced to a permanent nu 
f^percent Jn the country and t? 

' Id to Jews is to be practicajly jA 
A niatCT REPOTIATIOw'- / 

is is a direct repudiation on I 
‘ ,t the League of Nations ManX 
Ifour Declaration incorporate) 
te of 1917. j 

ding to this declaration. Pales 
le a national Jewish home u) 
ate of England. / 

.J. after the Jews had create 
j^lzatton In what was praef 
-‘desert, England turned t 
team promise at 19X7. / 

'"dlty of Britain towardi 
ced by no One more \ 


In the midst of charges that some con- 
cerns are making an unholy profit from -war 
contracts it la heartening to learn that tbe 
Indianapolis laboratories of Ell ZJlIy & Co. 
have processed l.OOO.OOO blood donations en- 
tirely on a nonprofit basis. 

In addition to performing this aervice at 
cost, the expense involved has been decreased 
constantly through the introduction of more 
efficient methods. 

There certainly could have been nothing 
unethical if tbe Indianapolis pharmaceutical 
house had sought a minimum profit for the 
work U has been doing. 

Uonatlona of blood at Atlanta, Chicago, St. 
Louis. Detroit. Cincinnati, IiOulsviUe, Colum- 
bus and Indianapolis have been converted 
into live-saving plasma at tbe Lilly plant, in- 
volving the installation of new equipment 
and the employment of much additional 
skilled personnel. 

The patriotic Americans who donated this 
blood, however, got nothing for their con- 
tributions and the Lilly Co, determined that 
its connection wiht the effort to strengthen 
the wounded on every fighting front should 
be entirely shorn of private gain. From be- 
^ „ . ginning to end, U has been and is— a mag* 
nlflcent Job. 



than byi^tnston Churchill In Parlh 
the debSfc on the "White Paper”\ 
when ha^ld: ^ 

cHTTxcHtix'a azearr ^ 
"As onl^^timately and respona^ 
cerned earlier stages of our ( 

policy, Z (Mid not stand by and Sd 
engagemd^'lnto which Britain hal 
before th^^orld set aside for reasol 
mlnlstrativ%'convenlence‘or for the\ 
quiet lif^^'l should feel personally 
rassed in^^te most acute manner : 
myself bjgttence or inaction to wha 
regard act of repudiation. 

‘T reg^Very much that the pled/ 
Balfour ^^^aratlon. endorsed as it i 
by BUCccdlVe governments, and th 
tions und^vrhich we obtained the) 
have both^.een violated by the Gove! 
proposal^Sl^ \ 

"I selfw* one point upon which ; 
plalnly'M^^each and repudiation of I 
four D(^)^atlon— the provision tha| 
Irnmlgm^on can be stopped In 6 yer 
by ths»«cislon of an Arab majority.) 
a plajtk^each of a solemn obligation 
A^^5^ Palestine Mandate was ore 
the/'^^gue of Nations, It cannot / 
gat^^ven by Great Britain hersein 
League. 

‘ * BOUCSIK OBLICATIOK | 

the League did not give Its cq 
1939 abrogation. ' 
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ANTERIOR RESECTION FOR CARCINOMA LOW IN THE 
SIGMOID AND THE RECTOSIGMOID"-' 

Claude P. Dixon, M.D.,t Rochester, Minn. 

(From the Division of Surgery, Mayo Clinic) 

I HAVE always eoiisiderecl it a great oppoi-tiinity to attend the meet- 
ings of the Chicago Surgical Society. On this occasion honoring Dr. 
Sevan I feel even more deeply concerning- the privilege. IMoreover, I am 
truly mindful of the responsibility the acceptance of your invitation 
entails. 

Certainly it is not from lack of respect for the great .surgeon in whose 
memory this lectureship was founded that I shall omit the biographic 
and eulogistic remarks that would be appropriate on this occasion. 
Rathei’, my omission springs from an excess of respect for him. I would 
not imply, by reviewing- the life of one so recently deceased, tliat his 
years of achievement thus soon could have passed from the memoiy of 
his colleagues. Nor would I attempt to recount his accomplishments 
before an audience, many members of which witnessed the development 
of his projects day by day. I hope, then, you will agree that I can best 
honor Dr. Bevan by applying immediately what ability I have and what 
time is accorded me this evening to present one aspect of that immense 
field of surgery in which he spent his life and wrought so well. 

My subject, anterior resection of the lower part of the sigmoid and of 
the rectosigmoid for carcinoma, cannot be and is not mentioned witli the 
idea that the procedure is a new one. I have, however, during the past 
several years performed the operation I am about to describe in the hope 
that I could re-establish the continuity of the bowel and thus obviate 
the necessity of making a pei-manent colonic stoma. 

Received for publication, Oct. 20, 1D43. 

•The Bevan Lecture presented at a meeting of the Chicago Surgical Society 
Chicago. 111., Oct. 1, 1943. 

tl wish to acknowledge the assistance of Drs. James L. -Vadheim and K E. Benson 
Fellows in Surgery, of the Mayo Foundajtion, in the preparation of this lecture. 
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TECHNIQUE OF ANTERIOR RESECTION 

A low left rectus incision is employed. The liver and upper abdominal 
viscera are carefully examined by palpation in an effort to deteimine the 
presence or absence of distant metastasis. Next the tumor itself is e.x- 
amined and if it is icmovable the resection is begun. 




y 

I 


\ 




Fig 1 — Situotiort of carcinoma to be removed by the technique described. The 
pentoneum i= freed mcsially and laterally as if a combined abdommopeimcal op- 
eration were to be tierformecl Inset Ifethod of niobilizing- the peUic colon, upper 
part of lectum, and adjacent tissuses bj passing the hand into the hollow of the 
sacrum (Fiom Di\on, C F = Courtest of Paul R. Hoeber. Inc ) 


The patient is placed in the Trendelenburg position. The peritoneum 
of the pelvic portion of the colon is first freed from the lateral aspect 
of the bowel and then from its mesial aspect. After that the meters are 
identified and isolated. The peritoneum is divided between the base of 
the bladder and the rectosigmoid in a male, or across the posteiaor aspect 
of the cervix in a female (Fig. 1), as if an abdominoperineal resection 
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were coutemplatecl. Next the lateral and mesial aspects ot the mesocolon 
of the pelvic portion of the colon arc incised ; the incisions are bej,nin at 
the level of the origin of the superior hemorrhoidal artery. l'’ollo\ving 
this the superior hemoi’rhoidal arteiy and vein aie ligated and divided 
(Figs. 2 and 3).- Care must be exercised to insure tliat the ligature is 
placed distill to tlie origin of at least one of tiie sigmoidal arteries which 
arise from tlie inferior mesenteric artery. Ilcnecfoith the blood supply 


Tixmor 



Fig 2 — The superior hemorrhoidal arteiy has been ligated and mobilization of the 
lower pelvic part of the colon and uppei portion of the lectum has been started 


to the rectosigmoid or rectum will come irom the middle and inferior 
hemorrhoidal vessels. The blood supply to the portion of bowel which 
is to be the proximal segment is from the inferior mesenteric vessels 
through the sigmoidal or marginal arteries 

After the superior liemon-hoidal artery has been ligated and divided 
the pelvic portion of the colon together with all of the adjacent tissue 
containing lymph nodes is mobilized by passing the hand into the hollow 
of the sacrum and lifting the structures as is slioini in the inset in Pig. 1. 
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By thib procediuc the rectobis^moid can be mobilized and about one-half 
of tlie reetuin can be drawn up into tlie pelvis (Pijj. 4). The entire bcs:- 
ment of colon to be removed is now mobile Rubber-guarded clamps are 
applied (Fig. 5). The intestine is icsected from tlie pelvic portion of 
the sigmoid flexure to the uppei- ])arl of Ihe reclum <uul .in end-1 o-ond 
anastomobis is made between the fiist poilion of the sigmoid flexiue ot 
the colon, or the lower part of the descending segment, and the lectosig- 



Pig- 5 — Rubbei sruarded clamps are placed at the rmmts wheie amputation iq tn hn 
made (From Dixon, C P = Couiteq> of Pud B Hoobei. Inc ) ” 

mold 01 upper poition of the lectum (Big 6) (ffteii it is necesbazy 
to se\er the outer peiitoneal attachment ot the descending colon as hio-li 
as the splenic tlexuie for the puipose ot mobihaation In some ease-s it 
is ditficult to appioximate the two ends oi bowel owing to an abnoinial 
shorlnesb ot the loweimost sigmoidal arterc Big 7 illubtialcs how this 
technical ditficultj' can be oveieome By icsecting the last higmoidal 
arterj and the small poition ot the pioximal end of bowel which is de- 
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IJendent on it tor its blood supply, the proximal and distal segments of 
bowel can often be brought into easy apposition 
After the anastomosis has been completed, 5 Gin. (75 gr.) of crystal- 
line sulfathiazole are placed in the hollow of the sacrum and around 
the site of the anastomosis. A Penrose cigarette drain is inserted into 
the hollow of the sacrum and is brought out through the lower end of 
the abdominal incision The peritoneum is then replaced immediately 
above the line of suture The peritoneal leaves are approximated by 
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Fig- 6 — Completed anastomosis (end-to-end method) between the fiist portion of 
the sigmoid and upper pait of the lectum The pelvic peritoneum is approximated 
so that the anastomosis is extraperitoneal (From Dixon, C F Com tesy of Paul 
B Hoeber. Inc ) 


suture to the lateral and mesial sides of the colon (which non oceup,y 
the pelvis) to form a reconstructed pelvic floor placed higher in the 
pelvis than normal. 

Immediately after completing these procedures, a small upper midliire 
abdominal iircision is made, through which a kiruelde of transver se colon 
IS brought to the surface to permit a temporary colonic stoma to be 
provided. The primary ineisioir then is closed in the usual manner and 
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also the secondary incision (usually only a few interrupted sutures of 
catgut are needed in the skin around the knuckle of bowel). Vaseline 
gauze is used for the purpose of sealing the upper abdominal incision 
around the knuckle of colon. Twenty-four hours later the portion of 
colon which was brought up into the midline incision is incised by means 
of the cautery. This colonic stoma may be clo.scd three to six weeks 
later. 



Fig. 7. — ^Method of overcoming difflcnlty in approximating the two ends of bowel 
due to abnormal shortness of tlie lowermost sigmoidal artery. The last sigmoidal 
artery and a small portion of the proximal end of bowel are resected thus allowing 
easy apposition of the two segments of intestine. 


FACTORS OP BIPORTANCE TO ANTERIOR RESECTION 

Formerly it was taught in some medical schools that ligation of the 
superior hemorrhoidal artery below the origin of the lotvermost .sigmoidal 
artery would compromise the blood supply of the rectosigmoid and 
upper part of the rectum so that necrosis of this portion of the bowel 
would result. The segment likely to become gangrenous was known 
as the critical point of Sudeck. It was reasoned that necrosis must 
occur because, it was believed, the marginal artery which courses 
parallel to the colon abruptly ends in the region of the lower sig- 
moid and does not anastomose with the blood supply from below. Log- 
ically, then, if the rectosigmoid depended on the marginal and superior 
hemorrhoidal arteries for its blood supply, and there could be no col- 
lateral circulation from below% this portion of the bowel wmuld have to 
die. This may still appear to be true, but actually it is not. It can be 
definitely stated that the superior hemorrhoidal artery can be ligated 
and removed and even some of the marginal artery can be resected, as of 
necessity must be done in removing some of the lower left portion of the 
colon and the first portion of the sigmoid without significantly damaging 
the blood supply to the remaining portion of the descending colon, recto- 
sigmoid or rectum. It is, in brief, safe to assume that all the colon wdiieh 
lies below the brim of the true pelvis will remain viable without the 
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marginal or superior hemoiThoidal arteries. The blood supply to this 
distal portion of bowel is adequately cared for in my experience by 
means of the middle and inferior hemorrhoidal arteries. I base this 
statement on experience in more than 200 anterior resections in which 
both the superior hemorrhoidal ai*tery and a portion of the marginal 
artery were removed without any difficulty arising from inadeciuate blood 
supply to the distal segment of bowel. 

A second fact which is equally important to the development of the 
technique of the operation mirsl Ire mentioned. Simply stated, it is 
that carcinoma of the rectosigmoid and lower portion of the .sigmoid 
does not ordinarily metastasize downward. IMalignant lesions in this 
location almost invariably metastasize proxinially to the mesenteric 
Ijnnph nodes along the superior hemorrhoidal and inferior mesenteric 
arteries if spread of the disease occurs. This fact is as important as the 
first, for if such malignant lesions did metastasize to nodes below the 
growth it would be essential to good surgical treatment in all such eases 
to remove the rectum and perirectal glands and surrounding tissues. 
If such lesions do not metastasize downward, to remove the rectum for 
growths in the rectosigmoid and lower part of the sigmoid seems purpose- 
less and adds unnecessary mutilation. Surgeons are indebted to Gilchrist 
and David, CoUer, Kay, and MacIntyre and others for establishing this 
second basic fact. 

Coller, Kay, and MacIntyre found in their studies no instance in wffiich 
retrograde metastasis occurred to a significant level below the primary 
lesion. Grinnell concluded that downward hnnphatic spread is exceed- 
ingly rare in operative specimens and only occurs by retrograde flow 
when the high nodes are blocked. Westhne stated in his report that in 
seventy-four cases he found only one instance of retrograde metastasis, 
and felt that this could be discarded as having no clinical significance. 
Gilchrist and David found retrograde metastasis to the level of 4 cm. 
below the primary lesion in two cases out of twenty-two. In both these 
instances, however, the lymph nodes above the growth in the bowel were 
completely blocked with carcinomatous cells. This, then, is the second 
fact, that carcinomas in the left lower portion of the colon do not tend 
to metastasize below the primary lesion to any significant extent. 

RESECTABILITY 

111 the years, 1935 to 1941 inclusive, I operated on 243 persons who 
had malignant lesions in the rectosigmoid or low in the sigmoid. Of 
these, 200 (82 per cent) nndenvent a radical resection with the view to 
cure. On forty-three a simple exploration of the abdomen, some palli- 
ative procedure, or palliative resection was carried out. Of the 200 pa- 
tients on whom resections of the colon with view to cure rvere performed 
anterior resections were employed in 120 and other types of radical 



mXOX: ANTKHIOU KKSKCTIOX l'’OU CAUCIXOMA 


375 


proceclures, mostly exteriorinatioii operations, in SO. I still n.sc the 
exteriorization procedure ndienevor the lesion is high enough to make it 
possible. The resectability rate in my series I'or lesions in the recto- 
sigmoid and low in the sigmoid, in general, then is 82 per cent. 

RESULTS 

The series on which I shall present results consists oi! 206 conseentive 
cases in which anterior resection was performed b.y me for carcinoma of 
the rectosigmoid or lower imrt of sigmoid, from the years 1930 to 1942 
inclusive. These 206 eases are divided into (1) ISl cases in whirl) 
anterior resection was carried out with a view of cure and (2) twenty- 
five eases in which the opei'ation of anterior i-eseetion was do)ie as a 
palliative procedure (Tal)le I). I .shall give the statistical results based 
on the 181 cases in which the operation was done as a curative procedure 
first and I shall consider the palliative rc.sections later. 


Table I 

A.vteuiok Kesectiox i.v 20C Ca.ses 


anterior resections 

total cases 

PEIl CEM' 

With view to cure 

181 

87.9 

Palliation only 

25 

12.1 

Total 

200 

100.0 


Operative Mortality After Anterior Resection. ^Vitll View to Cure. 

Of 181 patients who underwent anterior resections with view to cure, 
twenty-two died during their stay in the hospital. A few of them died 
after closure of the colonic stoma, which is done in niA^ eases as a sec- 
ondary procedure. This gives an over-all hospital mortality, based on 
the total number of patients, of 12.1 per cent. During the years of 1930 
to 1938, inclusive, in which I performed my first 100 anterior resections, 
there were eighteen hospital deaths, an operative mortality of IS per 
cent. In the last eighty-one cases there have been four deaths (4.9 per 
cent) . Over the course of the years the tendency has been for the hospi- 
tal mortality to decrease (Table II) . I believe that because of the advent 
of sulfonamides and other new chemotherapeutic agents I can now con- 
sistently perform this operation with a hospital mortality rate of less 
than 5 per cent. 

Table II 

Operative Mortality 


INCLUSIVE YEARS 

TOTAL CASES 

HOSPITAL 

DEATHS 

NUMBER 1 

PER CENT 

1930-1934 

23 

4 

17.4 

1935-1936 

36 

7 

19.4 

1937-1938 

46 

8 

17.4 

1939-1940 

35 

2 

5.7 

1941-1942 

41 

1 

2.4 

Total 

ISI 

22 

12.1 
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Three-Year Survival Rates After Anterior Resections Performed With 
a Yieio to Cure. — One hundred and four patients who undenvent an- 
terior resection mth a vieAV to cure, prior to Jan. 1, 1940, suiwived the 
operation and left the hospital. Of this number 102 were traced. Sixty 
(58.8 per cent) of the 102 patients traced were alive at the end of three 
years. If I include all the cases in which anterior resection was per- 
formed with view to cure prior to Jan. 1, 1940, whether the patients 
died in the hospital or not, the three-year survival rate becomes 49.1 per 
cent, that is 60 of 122 patients suiwived for three yeai-s or longer. The 
survival rate varies markedly according to the extent of the lesion found 
at the time of operation. Twenty-tAvo (81.5 per cent) of tAventy-seven 
patients who had carcinoma of type A (Duke’s classification), 54.3 per 
cent of the patients who had carcinoma of tj'pe B, and only 44.5 per 
cent of those aaJao had carcinoma of type C Avere alive at the end of three 
years or longer (Table III). 


Table III 

Three-Ye.vp. Soratalvl Eates* 


duke’s 

CLASSIFICATION 

p.atiexts aa'ho scnA'nmD 
OPERATION t 

PATIENTS AVIIO LIVED 3 OR MORE 
YEARS AFTER OPERATION 

1 TOTAL 

1 TBxVCED 1 

1 NUMBER 

) PER CENT TRACED 

A 

27 

27 

22 

‘ 81.0 

B 

46 

46 

25 

54.3 

C 

31 

29 

13 

44.8 

Total 

104 

102 

60 

58.8 


‘According to Duke's classification after anterior resection for malienant lesions 
of the rectosi^old and lower part of the sigmoid colon. 

tlnquiry as of Jan. 1. 1943. Included here are patients operated on three or more 
years prior to the time of inquiry, that is, 1939 or earlier. Hospital mortality is ex- 
cluded in the calculation of survival rates. 

I think it is only fair to note that of necessity, these three-year sur- 
vival rates are based on cases in Avhich operations Avere performed prior 
to 1940. This means that all the cases in Avhich I operated in the early 
years before I had the operation Avell standardized, and the operative, 
postoperative, and preoperathm care Avell in hand are included in the 
px'esent series. I think that the results are better in these cases at pres- 
ent. I knoAV that the operative mortality has fallen rather markedly and 
I think that as the years have passed the tendency has been to perform 
more and more radical resections and that the suiwival rates haA'e been 
improved thereby. 

Palliative Anterior Resections. — ^TAventy-five out of 206 anterior re- 
sections were classified as palliative by Aurtue of the presence of metas- 
tatic lesions at the time of operation, AA'hich Avei'e irremoA'able and pre- 
cluded the possibility of cure. Hepatic lesions Avhich were characteris- 
tically malignant and of considerable size Avere the most common find- 
ings in this group. Cases in Avhich the small nodules in the liver or 
masses did not feel absolutely characteristic of malignant lesions were 
not included in the group of cases of palliative resections. Implants in 
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the parietal or visceral peritoneum wliich were not removable were the 
second most important cause of palliative operations. Operations for 
carcinoma of the rectosigmoid and lower part of sigmoid which had 
infiltrated into surrounding structures such as the base of the bladder, 
uterus, ovaries, tubes, and so forth were not considered palliative if it 
was possible to remove all the grossly apparent carcinomatous tissues by 
resecting these organs along with the colon. 

The operative mortality from these palliative resections is high. Bight 
out of twenty -five patienls (32 jicr cent) died as a result of tlie opci’a- 
tion. Of eighteen patients having operations on or before Jan. 1, 1940, 
none survived for three yeai-s. Several, however, lived for more than two 
years. 

Before I began to perform palliative anterior resection in these eases, 
exploration or a palliative colostomy was the usual treatment. I do not 
know whether or not anterior resection is justified for this group, but I 
feel sure that all who suiwived the operation were more comfortable 
during their remaining days for having had this type of surgery per- 
formed. 

cosnuENT 

The technique of radical anterior resection of the lower part of the 
sigmoid colon and rectosigmoid and re-establishment of continuity in 
the management of carcinoma low in the sigmoid or in the recto.sigmoid 
which I have described has required time to perfect. Careful preop- 
erative preparation has reduced the operative mortality rate from 19.4 
to 2.4 per cent. During the twenty-four months prior to Jan. 1, 1943, 
such operations were carried out on forty-one patients with one death, or 
a 2.4 per cent mortality rate. This rate i.s figured on the basis of the 
number of patients and not on the number of operations performed on 
them. 

My present opinion is that the results obtained following the pro- 
cedure described compare favorably with those ensuing from other 
surgical methods employed in the radical removal of malignant lesions 
of the lower part of the sigmoid colon. The spread of carcinoma usually 
is upward. The superior hemorrhoidal vessels may be sacrificed without 
apparent impainnent of the circulation to the rectosigmoid or rectum. 
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THE FIXATION OP SKIN GKAPTS BY THROMBIN- 
PLASMA ADHESION 

Forrest Young, M.D., P.A.C.S., and Benedict V. Pavata, M.D. 

Rochester, N. Y. 

{From The Department of Surgery^ The University of Rochester School of 2lediciiie 
and Dentistry and the Stiong Memorial Hospital) 

A ilONG the many factors which influence the take of free skin grafts 
one of the most important is accurate and complete fixation. This 
is true since survival of the graft depends upon the rapidity with which 
circulation is established. If the graft moves on the surface to which 
it is applied or if complete contact of the graft with the recipient bed 
is not continuously maintained then vascularization cannot take place. 

Since contact and fixation may be defeated by movement of the graft, 
movement of the recipient area, or accumulation of fluid under the 
graft, the method of free graft application as used at present is designed 
to prevent these untoward events.* lilovement of the graft is prevented 
by careful suture of the graft to the peripheral epithelial edges of the 
recipient area. On the extremities movement of the bed is prevented by 
splinting. On constantly moving parts such as the chest, which cannot 
be splinted, an attempt is made to have the graft and bed move in unison 
by holding it in place with an inlay form. But that this is not entirely 
efficient is shown by the smaller percentage of successful takes on chest 
and face than on the extremities. An attempt to prevent accumulation 
of fluid under the graft is made. This is done by perforating the graft 
so that fluid maj^ escape, and by snug well-fitted compression di-essings. 
Although fairly efficient in preventing serum accumulation under the 
graft, such a dressing is difficult to apply on irregular surfaces. If 
applied too tightly, spotty necrosis of the graft may result. The dress- 
ing must be left in place for four to five days until the graft is securely 
adherent. 

One great objection to the entire method of accurate suture and com- 
pression dressing is that it is time consuming and must be carried out 
with great attention to detail to insiu’e succe.ssful takes. 

It is evident that this problem of keeping the graft in close contact 
with the bed is fundamental when one considers the manner in which a 
graft at first obtains nutrition and subsequently grows on the surface 
to be covered. The graft has been detached from the body and although 
the epithelial cells die slowly, as is shown by the fact that a skin graft 
when protected from drying can be kept viable for two weeks and longer 
by refrigeration, .still the entire pi'ocess of skin transplantation is a 
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race between the cellulai' degeneration of the gi'at't and the establishment 
of vascular connections with the bed. 

It is generally believed that during the first twelve to hventy- 
four hours there is an osmotic flow of plasma into the graft. Goldman- 
believed that the graft receives its first nourishment from this influx of 
leucocytes and lymph which he called “The plasmatic circulation.” 
Davis and Traut/'’ from their experiments, also concluded that there is 
a stage of plasmatic circulation which probabh' plays an important role 
in the survival of the transplant. They pointed out that all workers 
agree that there is a migration of leucocytes and a flow of lymph into 
the graft. The length of time this osmotic process of graft nutrition 
operates is probably variable but there is evidence that it is the onl)^ 
means of nutrition for prol)abl.y the first twenty- four to fortj'-eight 
hours. Davis and Traut state that the first new blood vessels arc found 
in the graft between forty-eight to sixty hours after transfer. Rod blood 
cells have been found as early as thirty-six hours after transfer. In 
twenty-two to seventy-two hours (here are early anastomoses of small 
blood vessels between the graft and the bed. During this period the 
graft shows a degenerative process as Avell as active proliferation of the 
various elements, Avhieh gains impetus beriveen the sixth and eighth daj's. 
According to Davis and Traut the balance between degeneration and 
proliferation depends on the status of the circulation of the transplant. 
By the fifth day there is regeneration of the various elements of the 
graft. In their experiments the graft resumed normal appearance in 
between fourteen to twenty days. 

From personal observation of skin gi-afts of various types it has 
seemed to us that the one great factor in the failure of transplanted skin 
to remain viable is incomplete or transient contact of the graft and bed. 
This is so outstanding that while one approaches the grafting of a 
smooth, firm, immobile surface such as the forehead with complete con- 
fidence, the application of a free skin graft to a moving, yielding, pos- 
sibly irregular surface such as the lip is always attended with some 
apprehension as to the ultimate viability of the entire graft. Failure of 
contact may result even when the graft is carefully sutiu*ed to the 
periphery of the defect. This failure of contact is often spotty in chax'- 
acter and may be due to local hematoma formation, local serum collec- 
tion, or the stretching of the graft across a depressed spot in the bed. 
If the bed is firm and smooth, these losses are usually minimal or absent 
since an even pressure can be efficiently exerted by appropriate dressings. 
The complete loss of a free skin transplant is unusual in the hands of 
surgeons experienced in this type of surgery, but it is not uncommon 
for the inexpei'ieneed or occasional operator. This is true because the 
absolute necessity of complete fixation contact of the graft and bed is not 
appreciated. 
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Another common factor in the failure of take of free skin grafts is 
that the graft applied has too great thickness, or possibly too great an 
area, for the vasexilarity of the bed in question. When it is remembered 
that the balance of degeneration and proliferation in a graft is delicate 
at 4 or 5 days, it can be seen that too tardy vascularization will result in 
ascendancj’’ of the degenerative process. Thus, a full-thickness graft 
will rarely if ever take on a gi’anulating surface. Pull-thickness grafts 
when applied to fresh surgically made beds have a higher percentage of 
take when the graft is from a thin area such as the eyelid, groin, or inner- 
surface of the upper arm. It is also common experience that small full- 
thickness grafts have a much higher percentage of take than full-thick- 
ness grafts of large square area, since in the smaller graft the circulation 
established around the periphery is relatively of more importance. In 
general, the thinner the graft the higher percentage of success. It is 
rarely possible to transfer subcutaneous tissue "with the skin, since the 
thickness is so great that vascularization does not readily or quickly 
occur. 

In brief, the survival of a free skin transplant depends upon speedy 
vascularization. At present this is provided for by selection of thin 
grafts and the attempt to maintain uninterrupted contact of bed and 
graft by mechanical pressure. 

Now, it is well knoxvn that if a small skin graft is placed on a granu- 
lating surface and can be protected from being dislodged, it will grow. 
In fact this was the original Reverdin contribution. Such a graft does 
become more or less adherent due to the drying of plasma which exudes 
from the granulating surface but is easily dislodged until invaded by 
eapillar-ies. 

On a fresh surface the situation is quite different. Here the normal 
process of healing occurs, leucocytes and red cells are extravasated, a 
fibrin meshwork is formed through the cellular material, and with the 
formation of the clot, serum is squeezed out. If the graft is merely 
placed on the sui-face, serum accumulates under it. The capillaries must 
gz’ow through the fibrinous cellular clot and serum to reach the graft. 
This process of vascularization takes too long and the graft dies. It is 
probably this sequence of events which caused surgeons for a good many 
years to apply grafts only to gramxlating surfaces. AVhen an attempt is 
made to prevent this normal healing process of clot formation by ab- 
solute hemostasis and hence keep the graft and bed in contact, then it is 
probable, since the cellular material is minimal, that little thrombin is 
liberated and hence fibrin formation small. Thus the gi-aft does not 
become biologically adherent and must be held in contact by pressure 
tmtil capillary invasion occurs. The capillaries use the fibrin meshwork 
as a scaffold along which the cells grow and if the scaffold is scanty, 
vasculai’ization is retarded. 
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Ideally, it would seem that for vascularization o! a gral't to occur as 
speedily as possible it should be biologically adlierenl to the l)ed at once. 
Theoretically this adherence should be of such a nature that it cor- 
responds to the stage of wound healing just as the cellular debris is 
removed, and only the fibrin scaffold remains over which the fibroblast 
carrying capillaries could gro-w at once. 

AVith these thoughts in mind avo attempted to produce a preparation 
that would cause a graft to adhere to its bed, furnish nutrition as earl}" 
as possible, and afford an eschar to i?rotect the surface. After following 
several leads on dogs, the simplest, most efficient aiid theoretically most 
ideal method seemed to be the precipitation of fibrin between bed and 
graft by the addition of thrombin to pla-sma. 

Thez'e have been few attempts to solve this pi’oblem. AVhipple” re- 
ported that he had seen cases in which, aftei- a granulating surface Avas 
frosted AAutJi azi ulti'amicroseopie foj-m of sodium snlfadiazizze, grafts 
stuck and took aa'cII. This Avas an attempt to control infectiozi, AA'hich is 
another cause of gz-aft loss ozz grazzulations. Sano^ adA'oeated the use 
of plaszna and azz extract of the cellular elements of the blood. This Av"as 
azi atteznpt to produce a biologic adhei-enec of the graft. The plasma 
and cellular extract were prepared autogenously izi ezieh iizstance. Be- 
cause of this the method Avas cumbersozne and although its successful use 
has been repoz’ted, a simpler more AAudely usable znelhod Avould be 
preferable. 

Although ozily autogenous skizi gz'afts take permanently, it seemed 
to VIS that since pooled plasma is used Avithout reaction and since throm- 
bin is probably a definite chemical compound, there Avas no necessitj' of 
these materials being autogenous, and such has been our experience. 
In our animal experiments, autogenous skin grafts Avere successfully 
applied on dogs using human plasma and rabbit thrombin as the source 
of fibrin fixation. 

There is a considerable aznount of facts knoAvn about the properties 
of thrombin. It was first prepared in 1933 by SleUanby.^ He demon- 
strated some of its properties and among these noted that the time re- 
quired to coagulate plasma is inversely proportional to the aznount of 
thrombase added. AA^hatever quantitj" is used, practically all of the 
throrobase disappears after fibrin is formed. This is of importance 
since Lozner and co-AA"orkers® shoAved that parenteral administration 
of thrombin is very toxic and results in generalized thrombosis. This 
Avould seem to be less likely to occur from the application of thrombin 
to a wound surface. 

It is nontoxic AAdzen used in ordinai-y amounts as a hemostatic agent. 
In this respect it is quite efficient. Seegers and associates® showed that 
1 c.c. of a 1 per cent solution aaoII clot 1 e.c. of blood in tAvo seconds. One 
part of purified diy poAv^dered rabbit thrombizi to 60,000 parts of a 
0.25 per cent citrated blood results in coagulation in three seconds. 
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Tiu'ombin can be used as a powlei* on open wonnds wilhoiU toxic oft'cets. 
It has recently been used as a hemostatic assent in brain surgery.'® 

It would appear* from tire evidence cited that the only toxic effect 
that could occur from the application oi thrombin to a wound surface 
would be its accidental introduction in eompai'atively large amounts into 
an open vein. This has not been reported from its use as a hemostatic 
agent and would seem still less likely when used in conjunction wnth 
plasma due to its almost complete and immediate inactivation. 

Purified thrombin does not coirtain fibrinolysin.' Heirco, the precipi- 
tated fibrin forms a stable clot which remains long enough for our pur- 
poses when added to plasma. It is a carbohydrate containing protein. 
It is highly solulrle in water and in 0.9 per cent sodium chloride soUrtion. 
A low concentration of nrany of the salts does not cause the precipitation 
of thrombin. It can therefore be dissolved in uoniial saline solution 
and may he made into any desired concentration. 

JIETHOD 

Any type of free graft may be applied, lleverdin, Davis deep grafts, 
Thiersch, split-thickness, dermatome, or full-thickness skin grafts may 
he used. The selection of one or the other should depend upon the char- 
acter and extent of the wound, the availability of skin, and the ultimate 
result desired. 

If the recipient site is a granulating surface, no preparation is neces- 
sary other thaix the mechanical removal of crusts and dead epidermis 
at the periphery. If the site to be grafted is a fresh surgical wound, 
hemostasis is carefully carried out. In traumatic wounds, dead and 
devitalized tissue should he removed and the. accepted principles of 
wound care followed." 

The bed to receive tlie graft is flushed with stock plasma. Excess is 
to be avoided, since as fibrin is formed the flixid poi'tion of the plasma 
remains. The desired grafts are removed. They should not be placed 
in saline solution or washed in any way .since this removes the small 
amount of natural cohesive agents present. (It has long been noted that 
grafts seem to adhere and take better if this detail is considered.'') 
The undersurface of the graft is wet with thrombin solution. The graft 
is (luiekly applied and adjusted info the desired position. It is lightly 
pressed in place and so maintained for a few seconds. The graft will 
rapidly adhere to tlie wound following its every contour. As fibi'in 
forms, clear watery fluid is squeezed out. Some of this escapes from 
under the graft; some is undoubtedly trapped under the graft. How- 
ever, as this fluid is essentially an electrolyte solution of physiologic 
concentration it is probably rapidly absorbed. We have not observed 
any ill effects from not making openings in the graft to allow its escape 
and thus far have not considered this iiecessary. It may be that the 
fluid is of value in the early nutrition of the transplant. 
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The graft becomes so firmly adherent witliin a few minutes that it 
will wrinkle and move as normal integument wiien surrounding parts 
are moved. In one instance where a split-thiekness graft was used to 
cover a traumatic loss on the dorsum of the hand, the graft within a 
few minutes would glide over the underl3dng .structures in normal fash- 
ion when the fingers were flexed and extended. 

The graft becomes so firml.v fi.xcd that sutures, .splinting, or letciitivc 
dressings arc unnecessary. Tiie grafted wound nia\ ho left open since a 
dry esciuir at once forms around its edge. A liglit dressing ma.v be ap- 
plied merol}' to protect the area from the iu'dclotlies; it is better dis- 
pensed with. 



Fig, 1, — Dorsal skin of hand avulsed in rviinger exposing one extensor tendon 
SpUt-thickness graft applied immediately after debridement ; no sutures or compres- 
sion. Graft securely adheient m thirty seconds after thrombin-plasma application. 
Wrist splinted because of senility and lack of cooperation. Photograph shows 100 
pel cent take on third postopeiative day. 

It -Aoukl seem that the interlacing mesh of fibrin aft‘ord.-i lietter nutri- 
tion for the graft. This maj' be due to either the presence of the fluid 
remains of the plasma, easier osmosis, or the more rapid ingrowth of 
capillaries. 

That the graft becomes inoie quickly vasculaiized than as previously 
applied is quite striking. The graft surface remains normal in texture. 
Within twenty-four hours a split-thickness graft becomes pink and 
within forty-eight to seventj'-two hours it will blanch on pressure and 
qniekl.y recover its pink color, indicating an adequate circulation. We 
have not yet seen a split-thickness skin graft go through the intermedi- 
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ate cj^anotie stage coiamonly observed at three to five days. Thi.s would 
indicate that the process of graft degeneration does not become ascendant 
and that the cells probably have their normal metabolism little disturbed. 

The plasma we have used has been the stock pooled plasma from our 
plasma bank. This is prepared from a mixture of 50 c.c. of a 5 per cent 
sodium citrate solution and 500 c.e. of whole blood. As a matter of con- 
venience we have packaged 5 c.e. of pla.sma in pyrex tubes sealed with 



A. 


B. 


B, Plasma-thiombin adhesion loo per cenrtake'^of'^Bni’f joints is exposed, 

out suture or compression. The "raft lived sPOt-thicKness graft applied with- 

were about 1 cm square Hand n as ® P^teas of exposed cartilage which 

child splinted because the patient was a 4-year-oId 


rubber stoppers A sufficient number of these are kept frozen in the 
plasma bank so that a considerable number are immediately available 
These smaU amoimts of plasma are all that are ordinarily required in 
applying a graft of considerable size. The small containers prevent 
waste and reduce cost. The tube is obtained and thawed by the operat- 
ing loom nurse as part of the regular equipment obtained for any skin 
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grafting procecluvo. Dried plasma may be kept in small vials ready 
for instant use. 

Tkvoiubiu (prepared by Seegcr’s method)'* is prepared as a wafer 
sealed in a sterile glass ampule. These ampules are designated as 10,000 
units. If 250 units are dissolved in 10 c.c. of saline, one part of the 
resulting solution of thrombin when added to four parts of plasma 
in a test tube produces a fibrin clot in' thirty-five seconds. We divide 
the 10,000 units of powdered thrombin into ton parts and place each 
into a sterile vial. Prom this, dilutions are made as needed so that small 
glass tubes containing 250 units in 10 c.c. of solution can be kept on 
hand. These are kept in an ordinary refrigerator and will maintain 
their potency for one to two weeks. The strength of the solution can 
always be checked against a known amount of plasma and the time for 
clot to form noted. When thrombin is put on the market it would 
simplify its use for skin grafting and wound suture if it were put up in 
amounts of 250 to 500 units per ampule. The solution could tlien be 
made as needed without waste. 


SU-MJURY 

The survival of free skin graft depends iipon early vascularization. 
In order for this to occur the traii-splant must be held in complete con- 
tinuous contact with the surface on Avhieh it is applied. 

This can be accomplished by tlic precipitation of fibrin between graft 
and bed by adding thrombin to plasma. The rate of fibrin formation 
can be adjusted to any speed desired by increasing or decreasing the 
concentration of the thrombin solution. 

This method has decided advantages. It takes little time as compared 
to the suture-compression dressing method. It seems to allow vascular- 
ization from three to four days earlier than former methods. It is prac- 
tical, since plasma and tlirombiii can be stored in refrigerator and be 
ready for use at all times. 

We believe a much higher percentage of lake is obtained. 

The precipitation of fibrin as a binding agent on wound surfaces 
would seem to have many obvious uses in surgery. At present we are hr- 
vestigating its usefulness in obliterating dead siiace between extensive 
raw surfaces such as result from radical mastectomy, as the sole suture 
material for lacerations of the face, and in the closure of subcutaneous 
tissues and sidn in abdominal surgery. Its usefulness in these fields 
will be reported. 

We -wish to express our appreciation to Joseph W. Howland, ai.D., for his va.lu3.ble 
suggestions and criticisms concerning the preparation and use o£ tlirombin. 
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MOTES ON THE DIAGNOSIS OF HERNIATED NUCLEUS 
PULPOSUS IN THE LOWER LUMBAR REGION 

K. Glkx Spurling. M.D.,* ani> T. Campbell Thompson, M.D." 

Washington, D. C. 

(From th<, Section, of Nenrosuygevy Orthopedio Surgery, Walter Heed 

' General Hospital) 

A LTHOUGH accurate statistics will probably never be available, 
A pain in the back in probably one of the most common human ah- 
ments^ The problem is no less important in Army medicine than n 
San practice, for apparently backache is no respec cr ot age or o 
physical fitness. The soldier who is incapacitated with low back paiii 
must be cared for in the Army if it is the result of military service. 
If there is a history of low back disability prior to induction, the soldier 
is generally returned to civil life without treatment In any event, 
tlie“problem of restoring these men to useful activities is a responsibility 
of the medical profession. 

The purpose of tliis report is to discuss the role of the lumbar inter- 
vertebral discs in the larger problem of low back pain. M e aie fully 
aware that disc pathology is responsible for symptoms m only a small 
nercentage of patients with lame backs, yet this lesion should always be 
considered in a differential diagnosis. Furthermore, the clinical mani- 
festations of lumbar intervertebral disc lesions are, as a rule, sufficiently 
clear-cut that reasonably accurate diagnoses can be made in most cases 
on clinical findings alone. 




In almost every instance of traumatic lesions of the lumbar inter- 
vertebral discs, the first symptom is backache. Only about 40 per cent 
of the patients give an unequivocal history of trauma precipitating the 
first attack The usual history is “when in a bent forward position, 
lifting a heavy object, a sudden catch is felt in the back and straighten- 
ing upright can be accomplished only with excruciating pain. ’ ’ The out- 
standing characteristic of the back pain is its mechanical nature. 

Some patients will fall to the ground with severe pain; in others the 
pain begins mildly and gTadually increases until each movement of the 
back produces discomfort. Relief of pain is usually obtained by lying 
still in bed for an hour or more. Some patients state that comfort is 
obtained only in a sitting position and a few even learn to sleep in a 
chair. So long as the pain persists it is intensified by bending or lifting. 

Illustrations and certain portions of text reproduced by courtesy of the Army 
Medical Bulletin. 
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Strangely enough, some patients get relief from manipulation while 
others are relieved by complete immobilization. 

Backache TOthout radiation of pain into either leg is seldom caused by 
herniation of the nucleus pulposus. There is reason to believe that the 
lumbago associated with intervei-tebral disc lesions is caused by stimula- 
tion of the sensoxy neiwe ending ixi the po.stei‘ior annulus fibrosis and the 
posterior longitudinal ligament. 

There may be one or more attacks of backache before the onset of 
sciatic pain. However, where trauma produces gross injury to the inter- 
vertebral disc, the leg pain may occur simultaneously with the low back 
disability. When the nucleus pulposus herxiiates through a tear in the 
annxdus fibrosis, the intraspinal mass thus formed may impinge upon one 
or more components of the lumbosacral plexus with the production of 
sciatic pain. Pain is usually present along the entire coiu’se of the 
sciatic nerve. The points of maximum intensity are the gluteal region, 
the posterior thigh, and the lateral aspect of the leg or ankle. The 
gluteal region is the area to which the pain produced or intensified by 
coughing, straining, or sneezing is referred. Usually the sciatic pain 
I’emains unilateral but there are instances of bilateral pain, and not 
infrequently the pain will shift from one leg to the other during suc- 
cessive episodes. 

Partial or complete remissions of symptoms occur characteristically 
in lumbar heimiations of the nucleus pulposus. Eecux’rent attacks with 
freedom from pain between attacks is the usual history. 

A patient with severe sciatic pain usually keeps the knee flexed; it is 
hard for him to get his heel to the floor. For this reason elevation of 
the heel of the shoe sometimes gives relief. Slight flexion of the knee 
and thigh gives relief of pain by relaxing the i)uil on the sciatic nerve. 
Any bending movement, sitting, or exei’cising exaggerates the pain. 

Some patients report that certain parts of the leg are numb, or that 
certain parts of the leg or foot have a feeling of “needles and pins.” 
An observing patient may describe his sensory involvement s.o accurately 
that a localizing diagnosis may be made. The pain is usually burning, 
stinging, or prickling and, in some instances, there is tingling and a 
feeling of electi-ic shocks. For an accurate description of the derma- 
tomes of the fifth lumbar and first and second sacral nerves, an anatomic 
textbook should be consulted. As a rough working basis it may be 
stated that the fifth lumbar dermatome is represented on the top and 
mesial side of the great toe and a small strip extending up the shinbone. 
The fii’st sacral dermatome includes the dorsum of the foot, the four 
lateral toes, and a band about two inches wide extending up the lateral 
aspect^ of the leg to the Imee. The second sacral dei'matome extend.s’ 
posteriorly over the calf and the latei’al aspect of the ankle and foot 
(Fig. 1).« 


‘Drawinss by Cornelia T. Thompson. 
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A herniated mielons inil]K)s\ts at the fourth lunihar interspace, i.e., 
between the fourth and fifth lumbar vertol)rao, causes sensory disturb- 
ances primarily in llio fiflli lumbar dermatome. The same le.sion at the 
lumbosacral disc (the fifth lumbar interspace) causes sensory disturb- 
ances in the first sacral and perhaps the second sacral dermatome. A 
large lesion at either level may involve one, two, or three dermatomes. 



U 5 S , S a 

Fig. 1.— .VpproMmate sensory Ctstribution oi L-5 (fifth lumbm). S-J (fiist sacial), 
anU S-3 (second sacial deimatomes). 



Fig 2. Fig. 3. 


Pig i — Tjpical list fiom lumbal disc lesion (left) 

Pig 3 — Pioduction of radicular pain b\ deep percussion 

No “low back” record is complete without a thorough general med- 
ical history, particularly with respect to symptoms of rheumatoid arthri- 
tis and acute or chronic systemic mfeetions. A mimeographed “low 
back” form is a great convenience in recording the essential features 
of the history and physical examination. The one used at Walt • T? t 
General Hospital is shown in Tables I and II. 
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TABIiE I 

i^ONT OP "Low Back" Form 

Kegister No WALTEB SEED GENERAL HOSPITAL Date - 

name BANK STATION 

Line of Duty Yes No 

Date of Onset Trauma 

HISTORY 

Back Pain: Location 

Duration (number of months) — 

Intensified by Bending Lifting Coughing Straining- 

Relieved by Lying Down Immobilization (Tj'pe) 

Leg Pain: Onset (desciibe) 

Pattern: Radiation to Hip Knee Calf — , — Foot- 

Intensified by Coughing Straining Bending Sitting 

Relieved by Lying Down Flexing Thigh 

Sensory Disturbances: 

Numbness 

Tingling - 

ADDITIONAL HISTORY: 


EX^VillNATIOX 

The exammatiou should be made with the patient disrobed. Observa- 
tions with respect to the posture, gait, general alignment of the legs 
with the trunk, position of the feet, and the motion of the small joints 
should be made. A careful evaluation of the patient as an individual 
(i.e., his general appearance, his mental attitude, and his overall pei'- 
sonality) is of prime impoitance, particularly if operation is contem- 
plated. 

Most patients with a heraiated nucleus pulposus have a straight lum- 
bar spme with obliteration or reversal of the normal lumbar lordosis. 
Most of them, in addition, show listing away from the side of the sciatic 
pain (Fig. 2). In almost every instance the pelvis on the affected side 
is higher than on the unaffected side. IMovements of the lumbar spine 
are usually limited, especially in flexion. Extension of the spine is often 
painful. The erector spinae muscles may be spastic and the spasm may 
be gi'eatest on the side opposite the lesion. Light percussion or pressure 
at the level of the lesion will usually demonstrate an area of localized 
tenderness. Deeper percussion just to the side of this tender area may 
cause radiating pain into the gluteal region or leg (Pig. 3). Radiating 
percussion pains thus produced are caused probably by waves of force 
transmitted through the ligamentum flavum to the affected nerve roots 
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Table ll 

Back of “Loav Back” Fou.\r 

EXAMINATION 

Back : Lumbar Lordosis Muscle Spasm 

List RigUt Left Pelvic Tilt 

Percussion Tenderness 

Radiating Percussion Pain 

Lateral Bending Test: 1. Toward Painful Side 

2. Away from Painful Side 

Hyperextension Test 

Leg: Sensory Changes: Hj’pesthesia 

Pavesthosias 


Motor changes; Weakness Atropliy 

Reflexes Bight Riglit 

Knee Jerks: ■ Anlde Jerks; 

Left - Left 

Right ' 

Straight Leg Raising Test: Lashgue Test 

Left “ 

Jugular Compression Test 


Length of Extremities (A.S.S.- Ankle) : Right Left 

X-RAY REPORT 


RECTAL EXAMINATION 


SEROLOGY 


CLINICAL DIAGNOSIS 


at the site of the lesion. When positive, this sign is almost pathog- 
nomonic of a heriatioii of the nucleus pulposns. 

Lateral bending is often restricted, particulai-lj'^ toward the painful 
side. Bending forcibly toward the painful side for thirty to sixty sec- 
onds usually intensifies the back pain and may reproduce the tvhole 
pattern of leg pain, even the sensoiy disturbances (Fig. dAl). Bendino' 
away from the painful side usually gives relief (Pig. 4B). Not infre- 
quently a patient is observed who obtains relief by bending toward the 
painful side. Occasionally one is encountered who has alternating seo- 
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liosis. A herniation of tlie nueleus pulposns protruding near the mid- 
line should be suspected in such eases. 

In testing for sensor}- changes, the patient must be relaxed and fully 
cooperative. Two forms of stimuli are sufficient to demonstrate gross 
sensory involvement— light touch with the finger tips and painful sensa- 
tion with pinprick. In mapping out areas of sensory loss it is desirable 
to compare the normal with the abnonnal side. In many instances the 
only sign of sensoiy disturbance will be the patient’s statement that 
the skin of the involved area feels thicker than normal. In questionable 
eases, testing with heat and cold will demonstrate sensory loss wlien other 
tests are equivocal. 



Paresthesias may be described as peculiar sensations (electric shocks) 
spreading from the point of stimulation into the remainder of the in- 
volved dennatome. They are best reproduced by lightly stroking the 
skin with the finger tips. 

Patients in great pain cannot exert maximum muscular effort. For 
this reason weakness of the gluteal and hamstring muscles is difficult 
to demonstrate. Some muscular weakness is probabl}' present when the 
fourth or fifth and first or second sacral nerve roots are compressed to 
any degree by a herniated nucleus pulposus. The anterior tibial, the 
peroneal and the long digital extensor muscles are involved most fre- 
quently. Atrophy occurs both from disuse and from focal paralysis of 
nerves, particularly in eases of long standing. Fibrillation of the re- 
gional muscles occurs iia certain eases, tlross paralysis or bladder dis- 
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tui-banees arc rare and wlien they oeeur I lie lesion is more likely to be 
a neoplasm of the eauda efinina. 

Diminution or absence of the ankle jerk on the affected side oecurs 
in at least SO per cent of herniations at the lumbosacral disc, but in 
only 25 per cent of herniations at the fourth lumbar disc (Fig. 5). 
These changes in the ankle jerks, coupled with maximal sensory findings, 
are valuable in localization of the lesion. The knee jerks are seldom 
involved with herniations at the fourth or the fifth lumbar disc. How- 
ever, with herniations at the third lumbar disc, diminution or absence 
of the knee jerk is to be expected due to involvement of the fourth 
lumbar nerve root. 



Fig. 5. — Recommended position foi’ testing: Achiiles reilexes. 


The straight leg-raising test is a valuable index of the degree of sciatic 
pain (Fig. 6). The angle at which pain appears may also be used as a 
reliable index for judging the progress of the case. The Lasegue’s test 
is a useful refinement in equivocal cases (Fig. 7). These two tests ai'e 
almost always positive in lumbar herniation of the nucleus pulposus 
producing sciatic pain. 

Hyperextension of the lumbar spine usually greatly exaggerates the 
back and leg pain (Fig. 8). In this position, not only may the pain 
be exaggerated but the whole pattern of sensory disturbances in the 
leg may appear. When the nonpainful thigh is flexed upon the ab- 
domen, relief of pain in the affected leg is experienced (Fig. 9). This 
test, when positive, is confirmatory evidence of a lumbar herniation of 
the nucleus pulposus. 

The jugular compression test is performed by impeding the venous 
return from tlie internal and external jugular veins with digital com- 
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pression or with the cuff of a sphygmomanometer placed around the 
patient’s neck. By increasing the intracranial pressure and consequently 
increasing the intra.spinal pressure, the radicular pain in the affected 
leg is aggravated (Fig. 10). A positive .iugular compression test is 



Fig-. 6. — Pvecommended position for straight leg-raising test. 



Pig- 7. — Lasagne’s modification of straight leg-raising test. 


pathognomonic of an intraspinal le.sion, and when the pattern of tiie 
patient’s leg pain is reproduced aceuvatelj' the test is of great value 
in localizing the lesioir. 

LOC-tUZATIOX OF THE LEtrEL OF HERXIATION 

Many lumbar herniations of the nucleus pulposus can be accurately 
localized on the basis of clinical findings alone. All eases have in com- 



Pig. XO. — Recommended method for performing Jugular compression test. 
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mon: (1) low back disability; and (2) pain in the distribution of the 
sciatic nerve. 

The characteristic findings are as follows; 

FouHJi Lunibar Interspace: 

1. Tenderness to percussion about the fourth spinous process. 

2. Radiating pain on percussing to the side of the fourth spi- 
nous process. 

3. Positive jugular compression test with tingling into the great 
toe (the fifth lumbar dermatome) . 

4. Knee and ankle jerlts normal. 

5. Hypesthesia and/or paresthesia in the fifth lumbar and the 
first sacral dermatomes. 

Fifth Lnaibar Interspace : 

1. Tenderness to percussion about the fifth spinous process. 

2. Radiating pain on percussing to the side of the fifth spinous 
process. 

3. Positive jugular eompre.ssion test with tingling into the top 
of the foot, sparing the great toe. 

4. Diminished or absent ankle jerks; Imee jerks normal. 

5. HjToesthesia and/or paresthesia in the first sacral and the 
second sacral dermatomes. 

WFFEREXTIiVL DUGXOSIS 

If an injury initiates the symptoms of low back and sciatic pain, 
particirlarly if the injury has been a severe one, fracture of the spine ox- 
pelvis must be ruled out by appropriate x-ray study. If the symptoms 
develop insidiously, chronic conditions which affect the spine should be 
considered and ruled oirt. These include tubercirlosis, low-grade osteo- 
myelitis, Marie-Striimpell, rheumatoid aixd osteo-arthritis, ixryositis, 
fasciitis and congenital anomalies, especially spina bifida occulta and 
spondylolisthesis. Chronic or subacute abdominal conditions must be 
taken into consideiution, although they rarely cause severe low back 
pain. Lesions in the prostate, particularly carcinomas, and metastatic 
tumors in the spine or pelvis from the breast, thyroid, lungs, prostate, 
kidney, and gastrointestinal tract must always be considered. 

Differentiation between these lesions in the spine and pelvis is not, 
as a rule, difficult if the examination is carefully carried out in an orderly 
manner. However, in approaching the problem of low back disability, 
one frecpxently must exhaust his diagnostic acumen to arrive at a 
logical explanation fox* the pain, and ixot infrequently even the most 
cai’eful stxxdy leaves the question unanswered. Appreciation of the 
fact that there is a definite clinical picture associated with i-uptnre of 
the intei veitebi’al disc and hex’iiiation of the nucleus pixlposus xvill con- 
siderably reduce the number of cases formerly classified as low back pain 
of xxndetermined etiologv. 
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MYELOGRAPHY 

Abundant clinical cxpei'ionee has indicated that in 60 per cent of 
lumbar herniations of the nucleus pulposus, the diagnosis can be estab- 
lished accurately upon clinical findings alone. The remaining 40 per 
cent can be demonstrated only by exploratory oi)eration or by satisfac- 
tory myelograpby. While an exploratory oi)eration may be a justi- 
fiable procedure, particularly if the operator is skilled in tliis type of 
surgery, one would prefer to use a simple and more precise method. 

ilyolography has, for the most part, been performed by three methods : 
(1) lipiodol; (2) Ihorolra.st; or (3) air (or gases). 

Inpiodol is in many respects a satisfactory medium for visualizing 
the spinal subarachnoid space. However, if the material is not removed, 
its telltale shadow per-sists more or less indefinitely. It can be removed, 
but the removal is attended with difficulties and at best is often incom- 
plete. 

Thorotrast gives excellent radiographic detail and interpretations can 
be made with great acciiracy. Thorotrast can be removed completely by 
continuous spinal drainage. However, there arc many objections to its 
use, not the least of which is the time-consuming procedure of continuous 
spinal drainage. 

Air myelography is used more universally than any of the three be- 
cause air is absorbed and leaves no demonstrable x-ray evidence of its 
use. The headache following this examination is often severe and in- 
capacitating. The sliadows cast by gases in the spinal subarachnoid 
space are, with highly refined radiographic techniciue, subject to fairly 
accurate interpretatioirs. However, in many instances the radiographic 
diagnosis is presumptive and often ecpiivocal. 

A new myelographic medium is now available which combines the 
desirable qualities of lipiodol and thorotrast, and is more easil.y removed 
by aspiration. If a few drops are left, they are gradually absorbed. 
The material is Pantopaque and is the contribution of Dr. Stafford L. 
Warren, Professor of Eoentgenology, Univereity of Rochester (N. Y.) 
School of Medicine, and Dr. William Strain of the Eastman Kodak 
Company. 

The technique of pantopaque myelography used at the Walter Reed 
General Hospital is as follows: 

The patient is placed prone on the tilting 'finoroscopie table with a 
small pilloAv beneath the abdomen. Lumbar puncture is done in this 
position, the needle being inserted distal to the fourth or the fifth lum- 
bar spinous process. The puncture may lie done below the third spinous 
process but at this level subsequent removal of the pantopaque is more 
difficult. Spinal puncture in the face-down position is as simple when 
one is accustomed to it as in the conventional position. One must be 
careful to keep in the midline and to insert the needle millimeter Ijy 
millimeter after the ligamentum flavum is encountered. As soon as 
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Fig. 11. — Normal Pantopaque myelogram. Spinal needle bhown at fifth lumbar 
interspace m A, B, and D. At 0 the pantopaque shadow hides the shadow of the 
needle. Note the smooth column with normally Ailing axillary pouches at the third 
lumbar (A), fourth lumbal (JS), and nfth lumbar (C) Interspaces. At D the opaque 
material has been aspirated after the myelographic study has been completed. 



Fig. 12 — Pantopaque myelogram of a large herniated nucleus pulposus at the 
fourtn lumbar interspace. A, The large Ailing defect on the right , B, normal column 
and axillary pouches at the Afth lumbar interspace ; C, lateral view showing char- 
acteiistlc anterior defect at the fouith lumbar intei space, D, complete removal of 
opaque material Note the spinal needle at the Afth interspace in A, C, and D 


Fiff. 13. — Pantopaque niyeloBtaiu of a large lieinmtoil nucleus, pulpobuss at the 
fourth lumbar in..eisiace .t bhowa broken column at the fouith lumbar interspace, 
jBj large left defect with dense column abo\e and below the lesion connected by a thin 
isthmus of opaque luateiial. C, noimal imtlogi iin .it the lltth lumbar Intel space, 
D, complete removal of the drug. 



Fig. 14. — Pantopaque myelogram of a herniated nucleus pulposus at tlie fourth 
lumbar interspace on the left A, Noimal column and axillaiy pouches at the third 
lumbar interspace with defect beginning to form at the fourth lumbar interspace, 
spinal needle at the fifth lumbai interspace; B, characteristic defect at the fourth 
lumbar interspace left, with normal column at the fifth lumbai interspace , C, com- 
plete removal of drug. 



THE USE OP PHLEBOGRAPHY AND LUMBAR SYMPATHETIC 
BLOCK IN THE DIAGNOSIS OP VENOSPASM OP THE 
LOWER EXTREMITIES 

A Peklimixary Report 

E. M. PxVPPER, M.D.,* AXD Allisox E. Imler, M.D.<^ 

Palm Sprixgs, Calu’. 

(From the X-ray Service and Anesthesiology Section of the Surgical Service, 
Toimey General Hospital) 

I N RECENT yearSj investigators have made increasing use of pMe- 
bography in the diagnosis and treatment of thrombophlebitis and 
pnlmonarj’ embolism resulting therefrom.'''^ Despite the accumulation 
of considerable experience with this method, there are still many con- 
trovei-sial problems connected with its use. One of these problems has 
been the correct interpretation of filling defects in veins. Conceivably, 
these abnormalities may be due to partial or complete occlusion of tlic 
veins by thrombi, spasm of the veins, or a combination of both. 

The attempt to differentiate the.se conditions is of practical and the- 
oretical importance. Although there is disagreement as to the indica- 
tions for femoral vein ligation in thrombophlebitis, both Pine and his 
co-workers® and Oehsner® agree that for certain types of thrombophle- 
bitis, that is, the presence of supj)uration of the veins and phlebothrom- 
bosis, ligation is indicated. 

Members of the former group arc more radical in their approach, 
maintaining that ligation is indicated in all eases of thrombophlebitis. 
Whatever stand one takes, the usefulness of phlebography as an aid in 
the diagnosis of the presence of a thrombus as opposed to venospasm 
alone cannot be denied. Further, as will be shown, the diagnosis of 
venospasm and the demonstration of the innervation of the deep veizis 
of the lower extremity is an important concept in the pathologic phys- 
iology of the venous system. Pine® points out, "A reliable differentia- 
tion between the two pi’oeesses (venosi)asm and thrombosis) awaits the 
development of an effective and simple technic to relax venospasm dur- 
ing roentgenography, so that the diagnosis of thrombophlebitis will be 
possible on the basis of .structural filling defects only.” 

The material presented in this report demonstrates an “effective and 
simple technic’ to differentiate venospasm from thrombosis, namely 
lumbar sympathetic block. 

METHODS 

1 echniqite of Phlebogi'aphy . — All patients are interrogated concern- 
ing a history of allergic manifestations and also receive an oral sensi- 
tivity test for diodrast. 

Receivetl for publication. Sept. 1943. 

•Captain, Medical Corps, Army of the United State.s. 
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The routine phlebo^rams are made by tlie slow injection oi' 25 c.e. 
of 35 per cent diodrast into any suitable vein on 'the foot, with the 
patient in the supine position. An anteroposterior roentgenogram oC 
the leg is taken after the injection of from 15 to 20 e.c. of the contrast 
media. The leg is held in internal rotation in order to project the 
tibial veins into the interosseous space and the e.xposure is made on a 
14 by 17 cassette with its upi)er horder just above the knee. The roent- 
genogram of the thigh is taken immediately after completion of the 
injection (one minute). A soft rubber tourniciuet, tight enough to 
obstruct the superficial venous circulation, is allowed to remain in i)lacc 
during the entire procedure. This technique will permit satisfactory 
visualization of all the deep venous channels. The superficial circula- 
tion is outlined by injecting the diodrast into the distal portion of the 
internal saphenous vein and omitting the use of the tourniquet. Not 
infrequently, from a single injection of the contrast media, both the 
superficial and deep veins will contain adc((nate density of media for 
interpretation. 

If abnormal findings are i)rc.scnl on the routine studies, phlebography 
is repeated to rule out technical errors such as inadeciuate concentration 
of media, and serial films of the involved area are taken. 

There were no abnormal reactions to the injection of diodra.st. 
Lumbar Sympathetic Bloch . — This i)rocedurc is performed bj’’ the 
standard paravertebral approach. Toward the anterolateral surface of 
the second, third, and fourth lumbar vertebrae, 8 to 10 cm. needles are 
inserted from a point 5 cm. lateral to the midline of the caudal end of 
the corresponding spinous proee.ss. Injection of 10 c.e. of It/o per cent 
metycaine in normal saline solution is performed in each area after the 
needle tip has just lost contact with the anterolateral surface of the 
vertebral body. In the absence of a constant temperature room, sym- 
pathetic denervation was considered adequate when the blocked ex- 
tremity became obviously warm, pink, and dry and when the superficial 
veins of the foot became ]jrominent. These conditions were fulfilled in 
all instances and appeared within fifteen minutes of completion of the 
block. 

In the cases to be described, lumbar sympathetic block was performed 
within twenty-four hours of phlebographic study and phlebograms were 
repeated within the first hour after block. 

Case 1.— C. S., aged 32 years, a ^\hite soldier, was admitted to Toriiey General 
Hospital nitli the diagnosis of cliionic cellulitis of the right leg with skin atrophy. 
The’ illness began in 193G, seven years prior to admission, when he suffered severe 
lacerations of the mid-portion of the right leg in an automobile accident. No 
fractures were sustained. Since the injury he has had pain and tingling in the 
affected leg on exertion and has had several episodes of skin ulceration at the 
site of injury. 

Phlebography revealed a uniforrrr constriction of the popliteal vein (Fig. 1) 
and the diagnosis of venospasm was made. Lumbar sympathetic block was per- 
formed and serial phlebograms were obtained beginrring one-half hour after com- 
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pletion of the block. Although the skin exhibited the characteristic et-idenco of 
sympathetic denervation, the initial film revealed no change in the diameter of the 
vein. However, there was progressive increase in the Inmen of the vein until the 
end of the first hour post block when the vein was entirely normal (iPig- 2). This 
patient bad pain relief for about five hours. 

One neek later these studies were repeated. The spasm of the popliteal vein 
was noted again and was again abolished by lumbar sympathetic block (Figs. 3 
and 4). 



Kjs j — Ong'Wa) phlebogra piijc studies of the left loner extremitj- were negative 
except for a uniform iiarroning of the left external iUac vein. 


Case 2. — F, G., a white man, 33 years old, with two years and nine months 
militarj' service, was admitted to Tomey General Hospital complaining of difficulty 
tn walking, swelling of both feet, pain in the calf muscles, especially the left, and 
dilatation of the veins of his legs, all of six months’ duration. Past history re- 
vealed an inguinal herniorrhaphy of the left side, in 1940. Physical examination 
showed raneosities of the superficial veins of both extremities and an adequate 
deep circulation as judged by the Perthes test. The feet e.vhibited dependent 
cvanosis and blanching on elevation. The peripheral pulses in both feet were 
palpable. Laboratory studies including urine, blood, and spinal fluid were normal. 
On admission, tliromboaugiitis obliterans was suspected. 
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Phlebography ie\ealeil iioiinal deep ciiculatioii bilaterally except for a iiiodorate 
symmetrical constriction of the loft external iliac vein (Fig. o). 'fim diagnosis of 
veuospasm was made. 

Lumbar sympathetic block was then performed on the left side follou’ed by 
phlebography. There uas a definite increase in the width of the external iliac vein 
(Fig. G). It is interesting to note that this patient had excellent symptomatic 
relief for about eighteen hours. 




Fig. 6. — Increase In width of the left external iliac vein foliowing lumbar sympathetic 

block. 

Case 3. — W., a white soldiei, aged 22 years, with three years military service, 
was admitted to Torney General Hospital with the diagnosis of chronic, recurrent, 
migratory phlebitis of the right great saphenous vein. The illness began with an 
injury to the right leg six months prior to admission to this hospital. Thrombo- 
phlebitis of the right great saphenous vein developed shortly after the injury. 
Ligation of the right great saphenous vein whs performed at another hospital five 
months after the onset of the illness. Cure tvas not effected and the patient con- 
tinued to suffer with recurrent saphenous thrombophlebitis and pain in the leg on 
exertion. 

Six months following the original injury, and thiee days after admission to 
Tomey General Hospital, phlebography reveiled thrombosis of the deep femoral 
system with obstruction of the superficial fenioral vein and thrombosis of the pro- 
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fuada, fmoris veiu with partial recanalization (Fig. 1A). The popliteal and tibial 
veins were normal (Fig. 73). 

Phlebography was repeated five weeks after the first studies and demonstrated 
again, the defects noted. However, in addition, there was a uniform constriction 
of the distal end of the popliteal vein and the proximal portion of the anterior and 
posterior tibial veins, which was not present previously (Fig. 8). The diagnosis 
of venospasm was made, probably caused by the associated thrombophlebitis. 

Lumbar sympathetic block was performed and phlebograms obtained. Follow- 
ing block, there was widening of the diameters of the distal end of the popliteal 
rein and the proximal ends of the anterior and posterior tibial veins, with a per- 
sistent filling defect on the lateral wall of the posterior tibial vein. The diagnosis 
of venospasm was substantiated and the concomitant presence of a thrombus in 
the posterior tibial vein was demon.strated (Fig. D). This case demonstrates the 
co existence of thrombosis and superimposed venospasm. 

Clinically this patient had been Improved. The weakness and pain in tim leg 
disappeared following the single injection, and the patient remained free of symp- 
toms for two weeks. 

DISCUSSION 

Examination of tiiese cases ami the vadiograpiiic demonstrations 
clarify some aspects of phlebography and tlie function of the deep veins 
of the extremities. However, there are new problems which remain to 
be answered. It will be noted that two eases of what is interpreted as 
venospasm and one case of thrombosis with superimposed venospasm 
are presented. 

The first point tliat arises is the question of whether venospasm 
exists at all as a disease entity. Ulost comments on the problem of 
peripherai vascular tone discuss changes in the 'arterial or arteriolar 
tree alone either wifii no mention of venous tone^’oT hmphig the entire 
problem in the use of the word vasospasm. Perliaps the only specific 
mention of veno.spasm is made by Ochsner and DeBahey^ who have 
postulated that many of the signs and symptoms of thrombophlebitis 
are due to spasm of the arterial and venous systems with impulses orig- 
inating from tlie diseased area. TJiey have demonstrated conclusive!)’' 
with the use of lumbar sympathetic block that this reflex can be inter- 
rupted and that the release of arteriolar spasm is of distinct benefit. 

However, it is felt that objective evidence of the possibility of veno- 
spasm of the deep veins lias been lacking up to the present time. It is 
of interest to note that our eases support the postulates of these workers 
in two respects; first, that fhei'e is an entity of venospasm, and second, 
that thrombophlebitis may set up a reflex venospasm about the dis- 
eased area as shown in Case 3. 

In searching for anatomic or physiologic evidence for the innerva- 
tion of the deep veins of the lower extremities, little can he found in 
previous work. Best and Taylor» point out that veins receive constric- 
tor fiber from the synipatheties. However, this statement includes only 
superficial veins of the limbs and no mention is made of the deep venous 
circulation. Davis'* also mentions the innenmlion of veins by the sym- 
pathetics, but again there is no specific statement regarding the deep 
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venous cii'culiitiou. A i)oiiil oi’ interest is tlie opinion that these fibers 
are given oft’ segnienliilly in similar fashion to somatic nerves. 

It is our thesis, on the basis of this preliminary work, that the deep 
veins of the lower extremity arc innervated bj' the lumbar sympathetic 
outflow and that it is possible, as demonstrated in these cases, for ex- 
cessive tone of this outflow to- exist, resulting in spasm of the deep 
veins. Denervation of the veins by Ivuubar sympathetic block effec- 
tively removes this excess venous lone and allows the veins to dilate. 
These opinions are substantiated by phlcbographic evidence. . 

There is an important criticism which may be levied against this 
concept. It is conceivable that dilatation of the veins observed may 
not be due to relaxation of spasm, but to passive distention by in- 
creased blood flow from the dilated arteriolar tree. This objection may 
be answered by the following argument. There is the probability that 
the dilatation of arterioles as a result of sympathetic denervation is a 
sldn phenomenon, rather than a generalized one in the entire extremity. 
Further, the superficial veins ai‘e visibly dilated. It would seem ap- 
parent, then, that the preferential return of blood would be superficial 
rather than via the deep circulation. This argument could be settled 
definitely by direct measurement of the femoral arterial pressure by 
optical manometry and the rate and volume of blood flow emerging 
from the extremity. Unfortunately, eciuipment was not available for 
these determinations. It is hoped that these measurements will be 
made in the future. 

Another factor mitigating against arteriolar overflow distending the 
affected vein, especially in the popliteal area, is the rich venous anas- 
tomosis in this region which should absorb readily any increased supply 
of blood resulting from arteriolar dilatation. Finally, it should be 
pointed out that arteriolar dilatation is evident at least fifteen minutes 
previous to venous dilatation, and frequently longer. If arteriolar 
ovei’flow were the explanation, one should find evidence of distention 
of the veins almost at once, and such is not the case. 

One question remains unanswered completely. It is not known from 
this work whether sympathetic innervation to the deep veins of the 
lower extremity is segmental or diffuse. It can be said with certainty, 
however, that the innervation is in the lumbar sympathetic chain. 

Thex’e are many details which still await further studJ^ More ex- 
perience must be acquired as to the coiTect time interval for phlebog- 
raphy after nerve block, and until more infoimation can be obtained, 
it seems advisable to obtain serial roentgenograms. Also, more empha- 
sis should be placed on this disease to make the clinician more aware 
of its presence. Possibljq until more is known, painful extremities of 
obscure etiology might profitably be subjected to phlebographic study 
as weU as suspected cases of thrombophlebitis. 

The problem of therapy is another interesting matter for considera- 
tion. Our experience is too meager to do more than indicate possibil- 
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ities. It ^YOuld seem rational to perform repeated lumbar sympathetic 
blocks at daily intervals in the manner suggested by Oehsner and 
DeBakey" for the treatment of thrombophlebitis. Possibly in this man- 
ner, the reflex are would be abolished. Ceitainl}', in this .small experi- 
ence, all the patients received dramatic relief of symptoms for varying 
periods of time. Phlebography should be done at intervals in the course 
of treatment to note any permanent change in the status of the veno- 
spasm. 

PinaBy, a plea is made for move accurate definition of terms. We 
believe the term vasospasm should be discarded in favor of more ac- 
curate termmoIogJ^ H the disease is arteriolar, it should be designated 
arteriolarspasm, and if in the veins, as venospasm. Perhaps in this 
fashion more iiiformation -nTlI be obtained concerning the separate 
parts of the circulation, 

SUMil^VRY 

1. Thi'ee ease reports of venospasm of the deep veins of the lower 
extremity are presented. 

2. The presence of a uniform symmetrical narrowing of a vein in 
the roentgenogram with adequate concentration of media is believed 
to he diagnostic of venospasm. This diagnosis is confirmed if the 
deformity is completely abolished by lumbar sympathetic hlnck. 

S. The concomitant presence of thrombosis and venospasm may be 
suggested only by comparing phlebographie studies before and after 
lumbar sympathetic block. 

4. Evidence for the innervation of the deep veins of the lower ex- 
tremity by the lumbar sjmpathetie nervous system is presented. 

5. Suggestions for therap}' of this disease are made. 
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LESIONS OP THE BREAST 

The Relationship op Benign Lesions to Carcinoma 

0. T. Clagett, ]\r.D. N. C. Plimpton, iLD.,t and G. T. Root, il.D.t 

Rochester, IMinn. 

T he relationship of benippi lesions of the breast to the subsequent 
development of mammary eareinoma is important and on its under- 
standing- rests the rational treatment of a potentially malignant con- 
dition. Although it is generally accepted that benign tumors seldom 
give rise to malignant ones, the question arises, is the incidence of 
carcinoma higher in the breast ■which has given rise to a benign tumor 
than in the normal breast. This question is exceedingly difficult to 
answer, but by a follow-up study, the incidence of mammary earei- 
noma among patients who have had a previously proved benign lesion 
of the breast can be ascertained with reasonable certainty. Such a 
study was carried out at this time in an endeavor to further our knowl- 
edge of this problem. 

Excellent collective reviews of this subject have been presented re- 
cently by Campbell, ° Patey,^^ Wari-en,-® Davis,'* and others and an ex- 
tensive review of the literature will not be undertaken at this time. 

[Many men have given thought to the relationship between benign 
and malignant lesions of the breast. Sir Astley Cooper® Avas appar- 
ently the first to realize that all tumors of the breast were not malig- 
nant. In 1835, he mentioned some of the distinguishing clinical char- 
acteristics of these two types of lesions. Since that time, numerous 
men have made significant contributions in this field. Brodie,^ in 1844, 
mentioned that he considered cysts of the breast to be benign but that 
their presence did not eliminate the possibility of a coexisting cancer. 
Reclus^® observed that cysts and other benign conditions of the breast 
were frequently multiple and bilateral. The contributions of Billroth,’^ 
Brissaud,® Schimmelbuseh,^^ VirehoAv,'" and Konig^® Avere concerned 
Avith the pathogenesis of benign lesions of the breast. They endeavored 
to ascertain Avhether their cystic nature was due to a process of reten- 
tion or to an inflammatory, neoplastic, or involutional process. 

Many ,of the earlier investigators have reported series of eases in 
which carcinoma Avas found in breasts on Avhieh operations Avere per- 
formed for a benign condition. Evidence of this type has been inter- 
preted by some to mean that the malignant lesions arose from the asso- 
ciated benign lesion. Schimmelbuseh, in reAueAving the literature in 
1892, reported carcinoma found in three of forty-three eases of benign 
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cystic disease, an incidence of 7 per cent. Several other men have re- 
ported series of 9 to 115 eases of benign lesions. The incidence of car- 
cinoma found by these men varied from 7 to 36.3 per cent and such 
results were presumed to indicate the frequenej'- with which a benign 
tumor turned malignant. 

Other investigators have examined the parts of breasts, amputated 
for carcinoma, which Avere distant from the malignancy itself. Cystic 
disease Avas found in these specimens Avith varying frequency bj" the 
different Avoi-kers. Senib'® found that cystic disease Avas associated 
Avith carcinoma of the breast in 77 per cent of a series of 122 cases, 
lie found similar changes in only one of thirty-two routine post-mortem 
cases. Charteris.® in a similar .study, examined in detail forty-eight 
breasts removed for carcinoma and found chronic cystic mastitis to be 
Ijresent in all but seven. He found cystic changes in onl 3 " fiAm of thirt^'- 
tAA'o breasts obtained at necropsj'. Fraser'® noted similar epithelial 
changes but, because they Avere particularly mai'ked in a centrifugal 
fashion around the malignant lesion, considered them to be secondary 
to the carcinoma rather than precursorj'. , LeAvis and Geschiekter,'® on 
the other hand, found cystic disease in onlj- 1.1 per cent of a series of 
2.675 eases of carcinoma of the breast. 

Some AA’orkei's have approached the problem from a still different 
angle. They have folloAved groups of patients Avho had preA'iottsly 
undergone biopsy or removal of benign lesions from the breasts. In 
most of the studies made on this problem in recent years, this approach 
has been used. Interestingly enough, the ivsnlts of these recent iuA^es- 
tigators have been much more consistent and have revealed a loAver 
incidence of carcinoma than those of the Avoi-kers Avho used either of 
the other tAvo methods mentioned. From a statistical point of AueAV, 
it is by far the most satisfactory method of appj-oaehing this problem. 
The incidence of carcinoma as reported b.v various Avorkers A-aries from 
0 to 4.8 per cent. 

Warren, in an excellent foIloAv-tip study of 1,206 eases of benign 
disease of the brea.st, shoAved not only the incidence of carcinoma de- 
veloping in this type of breast, but also compared this incidence Avith 
the attack rate of cancer of the brea.st in the general population. He 
shoAved that the cancer attack rate for the entire group of Avomen hav- 
ing had chronic cystic mastitis or related lesions is four and one-half 
times as great as it is for the Massachusetts female population; 

From the histologic approach have come reports that indicate a defi- 
nite relationship betAveen chronic cystic mastitis and carcinoma of the 
breast. The monograph of Cheatle and Cutler is one of the outstand- 
ing contributions on this sitbject. They asserted that approximately 
20 per cent of mammary carcinomas definitely began in cystiferous 
lesions. They also stated that the entire sequence of changes may he 
traced histologically from desquamative epithelial hyperplasia through 
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-cyst formation, benign epithelial hyperplasia, to earciiionia. It is their 
belief that such a transition requires thirty years for its completion. 
Handley, “ from a liistologie approach, arrived at the eonelusion that 
chronic mastitis is a precancerous condition and both mastitis and 
-carcinoma have a common iiathologie feature in lymphatic obstruction. 
Bloodgood.- on the otlver hand, stated that in 222 cases of chronic 
cystic mastitis in which simple mastectomy was performed, carcinoma 
could not be demon.strated in a single case. 

CASES STUDIED AND HESUUTS 

In the present study, all the cases in which a benign condition of the 
breast was treated surgically at the .Mayo Clinic during the years 1985 
and 193(> were i-cviewed. 'I’he mo.st common oiierative procedure used 
was local excision of the tumor, in .some instances unilateral mastec- 
tomy and occasionally bilateral mastectomy had been done. 



Fig. 1. — Chronic cystic mastitis, showing multiple cystic formations. 

The entire group consisted of 540 patients. The pathologic nature 
of their lesions was classified into the following groups : chronic cystic 
mastitis ; chronic mastitis ; fibroadenoma ; eomedomastitis, and miscella- 
neous conditions. In the last group were included the lesions which 
did »ot present any marked pathologic abnormality.'* 

The niajoz'ity of the patients in our series had c'hronic cystic mastitis 
(Fig, 1). This term is used to include all the cystic forms of mastitis 

*We wish, at this time, to expiesa our appreciation to Dr. J. R. McDonald of the 
Division of Surgical Pathologj’ and Mr. Robert Gage of the Section on Biometnca 
for their helpful suggestions and cnticism-s. 
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(simple cysts, multiple cysts, and Seliimmelbuseli’s hyperplasia). Gross- 
ly the breasts were nodular. Histologically, the nodules consisted of 
varying amounts of adenomatous tissue undergoing cystic formation. 
The group of eases classified as chronic mastitis (Fig. 2) referred to 
those lesions in which fibrous tissue or fat betu een the glandular tissue 
of the breast increased uith a minimal amount of cyst formation. 






Pis. 2.— Chronic mastitis, re\ealing^ marked increase of fibrous tissue. 


The term fibroadenoma (Fig. 3) uds confined to those lesions in which 
a well-encapsulated tumor was removed and the glandular tissue ivas 
arranged in lobules; a varying amount of fibrous stroma was present. 
A small group of lesions Avas identified under the term comedomastitis 
(Fig. 4). A gross characteristic of these lesions urns the debris which 
could be squeezed from the cut surface of the ducts when pressure u as 
applied. iMieroscopically the ducts had thick fibrous Avails and Avere 
filled A\dth a relatively noneellular, homogeneous material. This type 
Avas associated, in some instances, Avith one of the other pathologic 
varieties. 

The majority of the patients in the entire group Avere less than 50 
yeai’S of age; approximately 25 per cent had passed the menopause. 

The folloAv-up study aa as confined to 442 eases, thus eliminating 
sixty-eight cases in which bilateral simple ma.steetomy had been per- 
formed and thirty cases in AA^hieh simple mastectomy had been done 
for a benign lesion, a radical mastectomy having been done previously 
on the opposite side for a malignant lesion. During 1942, question- 
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naires were sent to patients who had not been seen at the elinic within 
the past six months. Since all the patients had been operated on in 
1935 and 1936, the follow-up period was five to six years. Three hun- 
dred eighty-two patients (86.4 per cent) were traced and it is from 
this group that the final results were derived (Table I). 







Fig. 3. — Fibroadenoma; an area showing both intrucanalicular and pericanalicular 

types. 





Comedomastitis ; the thick walled ducts are fllled with a noncellular homo 
geneous material. 
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Tabi-e I 


Follow-Up Data nr 382 Cases op Benign Lesions op the Breast 


PATHOLOGIC TYPES 

NOilBEE OP 
PATHOLOGIC 
TYPES FOUND 

CASES 

CARCINOit A DEVELOPED 

CASES PERCENT 

Chronic cystic mastitis 

213 

183 

6 

3.3 

Fibroadenoma 

124 

109 

0 

0 

Chronic, mastitis 

70 

64 

1 

1.6 

Comedomastitis 

19 

18 

0 

0 

Miscellaneous conditions 

8 

8 

0 

0 

Total 

434 

382 

7 

1.8 


In seven (1.8 per cent) of the entire numlier of eases traced; carci- 
noma of the breast developed subsequently. None of these malignant 
lesions developed in a breast which had previously given rise to more 
than one type of benign lesion. Carcinoma was not found to occur in 
any of the cases of fibroadenoma or eomedomastitis. Hoirever, carci- 
noma did develop among patients who previously had had chronic 
cystic mastitis (3.3 per cent) or chronic mastitis (1.6 per cent). ' 

Two (28.6 per cent) of the seven patients who subsequently had car- 
cinoma of the breast were past the menopause Avhen they were first 
seen at the clinic. However, about 25 per cent of the entire group of 
patients had passed the menopause when they Avere originally seen, 
so that no definite conclusions may be drawn from this series of cases 
in regard to the effect of eudoexane imbalance on the development of 
carcinoma of the Ixreast. 

COMJIENT 

IVe are ivell aivare of the fact that such a study as this Avill not 
result in a final ansiver. We would lihe to be able to read the future 
and state exactly how many more patients ivill have carcinoma as they 
become older and reach the ages at which carcinoma of the breast is 
more likely to occur. Howevex*, the oxxe finding that results from this 
five- to six-year follow-vxp study, which we may state as factual, is that 
7 (1.8 per eeixt) out of 382 patients ivho previously had had a proved 
benign lesion of the breast, subsequently had carcinoma. This results 
in a yearly attack rate of about 0.30 per cent for this group. 

The death rate for carcinoma of the breast in the state of llirmesota 
in 1910 was tAventy-nine per 100,000 for Avomen of all ages or tlxirty-one 
per 100,000 for Avomen in the ages from 25 to 65 years.” It is the 
latter figure Avith AA'hich Ave are coueex'xied in this study for it more 
closely resembles the ages of the patiexxts iix this series, and the mor- 
tality rate of this group from cancer of the breast Avas 0.031 per cent 
in ^Minnesota in 1940. lY arren-® stated, and Ave belieA'e rightly so, that 
multiplying the mortality rate by two gives a fairly accurate figure for 
the mox'bidity or attack rate of carcixxoma of the breast. This results 
in a yearly attack rate in the general popxfiation of 0.062 per cent and 
an attack rate in our series of patiexxts A\dth preinously proved benign 



CLAOETT lOT AE. : LESIONS OE BKEAST 


419 


disease of the breast, of 0.30 per cent. In other words, the incidence of 
cancer of the breast in this series was live times as great as was the 
incidence of cancer of the breast in the general poiiulation of women 
from 25 to 65 years of age in 1940 in jMinnesota. 

SUaiJLUlY AND CONCLUSIONS 

An attempt was made to trace 442 patients live to six years after 
surgical treatment at the clinic for benign lesions of the breast; 86.4 
per cent of these patients were traced. 

Carcinoma of the breast subsequently developed in seven cases, a 
crude attack rate of 1.8 per cent in the live- to six-year period. 

Carcinoma was not reported in any case of fibroadenoma or comedo- 
mastitis, but it did develop in the groups of patients who had had 
chronic cystic mastitis (3.3 per cent) and chronic mastitis (1.6 per 
cent). 

The incidence of carcinoma of the breast in the entire series was live 
times as great as was the incidence of carcinoma of the breast in the 
population of women from 25 to 65 years of age in Jlinnesota for the 
year 1940. Such findings emphasize the importance of following closely 
patients with cystiq disease of the breast in order to observe any 
recurrence of a benign condition or a possible development of a malig- 
nant process. 
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STUDIES TRAUJIATIG SHOOK 

II. The Restoratiox op Beood Volume in Traumatio Shock*' 

E^'eret'p Idris Evans, 31.0., Ph.D., Q. IYatsok James, III, 3LD., and 
31. J. Hoover, 3I.D., Richmond, I^a. 

(From the Department of Surgery, Me&ical College of Yirginxc,) 

S tudies on the restoration ol blood volume alter tvanmatic shock 
are of pvaetical importance because many patients in .sliock as a 
result of trauma usually need fairly active treatment for some hours 
or days after the initial shock has been successfully treated. This treat- 
inent may require a .surgical operation, considerable change of position 
due to the need for further x-ray studies, subsequent blood transfusion.? 
because of redevelopment of shock, and means for combating a serious 
infeetioii; the problems mentioned are only a feu* that might possibly 
arise. 

There is at present a paucity of reliable observations on the rapidity 
u*ith wliicli blood volume is restored after a patient has recovered from 
the initial .symptoms of traumatic shock. Unfortunately for the shock 
patient, too many persons place false reliance on the fact that in hemor- 
rhage I’esnlfing in a small external loss of blood there is an almost ini- 
mecRate readiustment of blood volume by the drawing in from tlie 
extravascuiar spaces of protein-poor fluid, and consider that the same 
protective mechanisms operate readily and efficiently in traumatic shock. 

We can discover only a few reliable observations that bear on this 
discussion as far as the human shock subject is concerned. Keith,^ as 
pointed out in the earlier report,^ determined for the first time the eir~ 
euiating Wood volume iu wounded soldiers in. shock from serious 
wounds. At regular intervals after recovery from shock the blood vol- 
ume was redetermined on several of these nuimded individuals. Keith 's 
observations and conclusions have been criticized strongly (and rve be- 
lieve probably unwisely) on tecluiieal grounds because he employed the 
vital red method for the e.stimation of plasma volume*, it is now well 
known tiiat with repeated determinations of blood volume by the rutal 
red method, serious errors may be involved in the caleuJatioii of Mood 
volume. However, Keith obseiwed that although recovery from wound 
shock was associated with an increase in blood volume, this increase 
might in certain individuals be very slow, the normal blood volume 
lex-el being attained only after three to fi,ve days. 

Ebert, Stead, and Gibson® studied the rate of blood volume restora- 
tion in normal subjects from whom moderate amounts of blood had been 

HeceiveO for puWieation. Nov. 3. 1943. 

*'rhis study was carried out under a contract, recommenaed by the Committee on 
Medicaf Research, between the Office of Scientific Research and Development and 
The Medical CoJiege of Virgrinia. It was initiated by a grrant from The Committee 
on Soentific Research of the American Medical Association, 
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rapidly withdrawn. Circulatory collapse ol! short duration was pro- 
duced but not of a degree severe enough to bo termed hemorrhagic 
shock. In these individuals no attempt was made to restore blood vol- 
ume by blood or plasma infusions. An analysis of their protocols shows 
that in four of the six subjects studied, the plasma volume had ap- 
proached normal levels in eight hoiu-s (all in twentj^-four hours) ; 
there was, however, some delay in the restoration of total circulating 
protein. Later studies by Ebert and associates'* indicated that when 
tliis same procediire was carried out on dogs, but the animals kept in a 
state of hemorrhagic shock for twelve hours by the steady withdrawal 
of sufficient blood (after the initial bleeding) to maintain the blood 
pressure at shock levels, plasma volume restoration and protein replace- 
ment were decidedly slow. 

We became interested in this matter of blood volume restoration in 
traumatic shock patients after obseiwing in several cases the death of 
such patients on the second or tliird day (after trauma had been re- 
ceived), when the only thing done to the patient was to change radi- 
cally his position in bed. One patient, for example, after having recov- 
ered from the initial severe shock after treatment with one blood trans- 
fusion, on the third day had a normal blood pressure, slightly elevated 
pulse rate, and no typical signs of shock. He was raised in bed to a 
better position for chest examination, when he suddenly expired. An- 
other shock patient, similarly treated for severe traumatic shock, ex- 
pired shortly after he had been moved on Ins side for a spinal tap on 
the tliird day after admission. 

We were under the impression that the cause of death in these pa- 
tients was probably a poor adjustment in the circulatory flow to the 
vital centers with a sudden change in body position, and being unaware 
of Keith’s observations on the restoration of blood volume in shock 
udth recovery, we cai’ried out the present study. 

METHOD 

In the preceding article, = we outlined the plan of study for the esti- 
mation of blood volume of patients in shock as a result of severe trauma. 
Prom this larger group of patients in severe shock, there were selected 
eighteen patients (mostly with compound fractures of femur, or tibia 
and fibula). To each of these patients was given initially, after a 
plasma volume estimation was completed, enough blood or plasma to 
bring them out of shock, and restore blood pressure readings to normal 
levels. From that time on, no moi-e blood or plasma was given for five 
to six days. They were placed on a liquid diet the day after admission, 
a soft diet on the third and fourth day, and if possible on a general 
diet on the fifth day after admission. No intravenous therapy was 
given; water by mouth was not Avithheld. A blood volume estimation 
was carried out at twenty-four-hour intervals, under basal conditions, 
until the plasma volume had returned to normal levels. 
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Any plasma protein accompanying the obseived increase in plasma 
volume taking place after the initial shock had been treated must he 
considered, therefore, to have come from the protein storage depots or 
regenerated from ingested protein. The former is almost surely the 
ease, because the protein intake on the diets used in the study period 
is admittedly quite low. 

Plasma volume estimations were made by the Gregeisen-Gibson dye 
method^ as adapted to the Klett photoeolorimeter The hematocrit was 
determined by centrifuging blood specimens at 2,500 revolutions per 
minute in the Sanford-klagath 6 e.c tube. The total cell volume was 
calculated from the plasma volume and the hematocrit reading; the 
plasma protein was determined by the falling drop method of Kagan.® 
The total circulating protein, in grams, was obtained by multiplying 
the plasma protein concentration in grams per 100 c.e., by the plasma 
volume, in hundreds of cubic centimeters. All samples of blood were 
taken ivithout stasis. 

Of the eighteen shock patients studied in this manner, six patients 
were selected for this report The results obtained are representative 
of the group as a whole 


ClSn RUPOR'i’S 

Cask 1 (M. H.). — Via</nosii>: Avulsiou of scalp; blood loss, abrasion of abdo 
men, arms, and legs 

Tlie patient nas a 28 year old woman wlio bad been thrown down a hillside 
when a car oieitumed. On entry to the hospital she was scieaniing with pain and 
was iirational. Blood pressure was 90/50; pulse, 100 (poor quality); plasma 
volume, 25 cc. per kilogram. She was biought out of shock with only 1,000 cc. 
saline and theieaftei was given only intravenous glucose. She recovered full con 
sciousness slowly. Recoiery was complete with no infection of scalp or abrasions. 
Abrasions were treated by sultanilamide gauze pressure diessings. 

Case 2 (H. L.) — Diaynotis Traumatic amputation of left leg; seieie secondary 
shock. 

The patient was a 27 year old man whose left leg had been run over by a tram 
shortly before admission. He had been tieated at the scene of accident by a phy 
sician who placed a tourmquet above the traumatized aiea of the leg. Examination 
showed profuse sweating of forehead and extremities. Pulse was 100, with fair 
volume and good venous filling Extremities were cold; blood piessure, 130/50, 
faibng soon after admission to m/50, when pulse became rapid and thready. Plasma 
volume was 28 9 o e. pei kilogram. The mjuied leg was amputated above the knee 
under pentotkal anesthesia, following vvluch the patient was given 500 e.c. whole 
blood, his blood pressure rising to 100/60 Thereaftei no more blood or plasma 
was given for four days; full recovery. 

Case 3 (J. W.).—JJiaffnosis ■ Compound fiaeture of right tibia, fibula; fractuie 
of pelvus; fracture of neck of right femur. 

The patient was a 68 year old man who liad been struck by a cai fifteen miles 
from Richmond The log nas splinted properly, the patient given morphine and 
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brought to the hospital by private ear. On eutry, tiio pulse was 110, fair volume; 
uo sweating, but venous filling only fair. Blood pressure was 125/60 on entry, 
but fell ill thirty minutes to 70/50. Given 250 e.c. of 5 per cent glucose, pressure 
rose to 12S/7Q. Plasma volume ou admission was 25 c.e. per kilogram. Given 500 
c.c. of whole blood, the patient's blood pressure rose to 110/00. Under ether anc.s- 
thesia, the compound fracture was reduced and a .cast applied. Blood pressure 
fell to 100/60, so 250 c.e. of plasma were given, with a rise of blood pressure, 
thereafter maintained, to 120/70. After operation 500 e.c. of whole blood were 
given; thereafter no blood or plasma. Kccovcry was complete. 



Restoration of blood volume in patient who had suffered 
sevej e body trautna. Plasma volume and total circulating protein showed marked 
deUcit on the fourth day. 

. "* Uase H. L. Restoration of blood volume in patient who had received 

severe trauma, to lower limb, requiring amputation. Plasma volume and total cir- 
culating protein assumed practically normal levels by the fourth day, but hematocrit 
remained low. 
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Case 4 (B. H. M.). — Diagnosis: ConuniMted iractaie oi iewm-. 

'Eke pattettt -was a 20'year-old niaa wlio suffeied fracture oi the right femur 
ia aa automobile accident fifty miles from Bichmonfi. He ^^as brought by piivutc 
car to the hospital without any attempt at splinting of the leg. At the time of 
entry he showed marked pallor, nmeons membranes, and slight eyanosis. Venous 
filling was only fair and extremities were cool with no s%veatiDg. Pulse rate was 
lOfi; blood pressure, 90/60; plasma volume, 25.2 c.c. per kilogram. The leg was placed 
in a Thomas splint; 1000 c.c. of o per cent glucose brought the pressure to 12S/80; 
thereafter, given 500 c.c. of whole blood, lus pressure rose to, and staved there- 
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lifter at, 130/80. Plaster east was put on and reduction done the next day. There 
was full recovery. 

Case 5 (T. W.). — Didyiwsis; Fracture of pelvis; secondary shock. 

The patient, a 23-year-old woman, was injured in an auto collision with a truck. 
She Avas brought to the hospital in a private car. On arrival she presented a 
picture of severe shock; pulse, 130, weak and of poor volume; upper extremities 
cold and clammy, lower extremities cold. Blood pressure was 70/50; plasma volume 
33 c.c. per kilogram; 750 c.e. of saline were given with no response. When 25 Gm. 
of human albumen Avere given, pulse volume Avns greatly improved, rate dropped 




Pig. 5. — Case T. W. Fracture of pelvis. Total circulating protein Avas not re- 
stored by the fourth day and hematocrit remained very Ioav. 

Fig. 6. — Case M. J. Stab wound of abdomen. Patient received large amounts 
of whole blood. Hematocrit and plasma volume returned to normal levels on the 
second day, indicating the benefits of whole blood transfusions. 
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to 104, blood pressure rose to 88/50, and later to 100/70. Thereafter there was no 
further blood or plasma therapy. Full recovery took place. 

Case 6 (M. J.). — Diagnosis: Stab wound of abdomen; perforation of stomach; 
severed mesenteric artery. 

The patient was an IS-year-old girl who was brought to hospital soon after 
receiving a stab wound of the abdomen. On examination, there were signs of severe 
shock. Blood pressure was unobtainable, limbs were cold and wet, and there was 
marked restlessness. Pulse rate was 140 (precordial) ; plasma volume, 30 c.c. per 
kilogram. Glucose, 100 c.c. of 5 per cent, and 500 c.c. of whole blood brought 
the blood pressure to 50/0, the pulse down to 124. Whole blood, 500 c.c., was 
started and the patient was taken to the operating room where celiotomy was 
carried out under intercostal bloek-pentotlial anesthesia. When the abdomen was 
opened, considerable blood was encountered. The patient continued in severe shock 
until a severed mesenteric artery, freely bleeding, was ligated. During operation 
and in the ensuing nine hours the patient was given a total of approximately 
2,500 c.c. of whole blood, with blood pressure finally rising to 120/SO. Thereafter, 
because of high hematocrit (57 per cent) the following day, 400 c.c. of plasma 
were given. Recovery was complete. 


RESULTS 

A. Quantitative Aspects of Blood or Plasma Replacement in Relief 
of Traumatic Shoclc. — It is currently x'atlier tvidely held that the amount 
of blood or plasma required to bring a patient out of shock indicates 
accurately the extent of blood or plasma loss in the patient. This im- 
pression has led some to discredit the “blood loss" theoi’j’^ of shock. 
They hold that if traumatic shock is due to blood or plasma loss, then 
there should be a good correlation between severitj" of shock and the 
amount of blood or plasma necessary to restore the blood pressure to 
normal levels. Although within certain well-defined limits this may be 
time, analysis by us of an abundant mass of blood volume data on 
shock patients shows wnthout any doubt that a patient may be in severe 
shock fi’om trauma (compound or simple fractures of femur, tibia, or 
pelvis), have a greatly reduced circulating blood volume, yet shenv a 
return of blood pressure to normal levels (and disappearance of other 
shock signs) ivith only enough blood or plasma to raise the plasma vol- 
ume 2 to 3 c.c. per kilogram. A study of the case reports illustrates 
this fact. Although some of these shock patients had lost so much 
blood that the plasma volume was in the neighborhood of 25 c.c. per 
kilogram (normal being 45 c.c. per kilogram), only 250 c.c. of plasma 
or 500 c.c. of whole blood brought about a significant rise in blood pres- 
sure and recovery from shock. 

Our experience in treating many shock patients supports these con- 
tentions; first, the severity of shock correlates well uuth the extent of 
blood loss as determined by blood volume estimation (dye technique) ; 
although this is true, the amount of blood or plasma necessary for full 
immediate recovery from shock may be no indicator of the severity of 
blood loss in a given instance. 
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Hence, we view with suspicion any claims tliat in a given case of 
severe shock the cause of shock must be other than a seriously reduced 
circulatmg blood volume because the patient’s, blood pressure was re- 
stored immediately and promptly by only a small transfusion of one 
pint of blood or plasma. Such claims become valid only when sup- 
ported by blood volume data. 

B. Changes in Plasma Volume Following Traumatic Shock. — It is 
becoming clearly apparent that reduction in circulating blood volume 
is a significant factor in tlie causation of Iraumalic shock (Keitli; Bla- 
lock; Phemister; Gregersen; Evans), so we can expect to find a low- 
ered plasma volume if the estimation is made soon after the trauma 
has been received. Examination of the plasma volume data of the six 
patients reported here (Table I, and Pigs. 1 to 6) indicates that follow- 
ing the initial treatment for shock, the plasma volume increases only 
gradually for three to four daj's ; usually a level approximating normal 
is reached onlj"- after seventy-two hours or more. In no patient was 
there a sudden large increase in plasma volume following shock. 

C. Relation of Plasma Volume Changes to Plasma Protein Concentra- 
tion. — Keference to Table I, Pigs. 1 to G, shows that there is no true 
relation of plasma voUune changes to changes in plasma protein concen- 
tration, although in some patients not mentioned in detail in this report 
there seemed to be a tendency toward slight increase in plasma volume 
by the drawing into the blood stream of fluid poor in protein, espe- 
cially in the first twenty-four hours after shock. It is clear, however, 
that there seems to be a definite relation between total circulating pro- 
tein available and a change in plasma volume. It appears that there 
is a definite tendency to maintain nonnal osmotic pressure relationships 
in the restoration of plasma volume, plasma volume not increasing 
luiless there is an increase in total circulating protein. 

D. Changes in Hematocrit Reading and Red Cell Volume. — Each 
time a plasma volume determination was made it was possible to get 
accurate information on the hematocrit levels in at least five hemato- 
crit tubes. Although the calculation of total red cell volume from 
hematocrit and plasma volume data may be open to some error, for 
clinical purposes the information gained may lie valuable. Prom 
Table I, Pigs. 1 to 6 it can be seen that in every shock patient (except 
M. J., who received massive whole blood transfusions) there was a 
serious fall in the hematocrit level, with no tendency toward return to 
normal values by the fourth day. Also, calculations of total red cell 
volume (Table I) indicate that on the fourth day the red cell mass is 
about the same as existed when the first blood volume determination 
was made, unless large amounts of whole blood were employed in the 
initial treatment of shock (see Table I, patients J. W. and M. J.). 

Although the decrease in hematocrit readings at twenty-four hours 
after shock usually paralleled the increase in plasma volume, after that 
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Table I 


n.VTE 

UBUX- 

TOCF.1T 

READ’ 

IKG 

TOTAL 

PROi 

TEM 

(Oil. 

%) 

PLAS-MA 

VOLUME 

(C.C.) 

KEI) 

CELL 

VOLUME 

(C.C.) 

TOTAL 

CIBCU- 

LATIKG 

PRO- 

Tfira 

(Oil.) 

COMMENTS 

it. H. (Case 1) 
6/20/43 47 

6/21/43 30 

6/22/43 34 

6/23/43 34.5 

6/25/43 36 

6.3 

6.2 

6.8 

6.7 

6.8 

1564 

2062 

2378 

2565 

2340 

1.378 

1162 

1250 

2351 

1318 

98,7 

138.0 
161.8 

172.0 

159.0 

Given only 1,000 c.c, 
saline 

H. L. (Case 2) 
5/20/42 38 

5/21/42 28 
,5/22/42 27 
5/23/42 26 

5.9 

5.0 

5.4 

5.9 

2169 

2721 

2751 

3080 

1330 

1060 

1017 

1082 

127.9 

136.1 

148.5 

181.7 

Given 500 e.c. whole 
hlood 

J. iV. (Case 3) 
9/20/43 31 

0/21/43 35 
9/22/43 32 
9/23/43 30 
9/24/43 33 

7.3 

8.0 

7.5 

7.3 

7.1 

1490 

2033 

2192 

2389 

2450 

670 

1092 

1030 

1024 

120S 

104.2 

166.0 

165.0 
175.5 

174.0 

Given 1,000 c.c, 
blood, 250 c.c, 
plasma 

R. a. M. (Case 4) 






9/ 4/42 

42 

6.1 

1565 

1133 

95.0 

Given 500 c.c, whole 







blood 

9/ 5/42 

33 

5.4 

1954 

965 

106,0 


.0/ 6/42 

2S.0 

5.6 

2530 

1008 

143.5 


9/ 7/42 

23.5 

o.O 

2831 

869 

143.0 


9/ 8/43 

25 

5.7 

2800 

934 

159.0 


T. IV. (Case a) 






7/20/43 

38 

6.0 

2250 

1380 

135.0 

Given 25 Gm. human 







albumen 

7/21/43 

34 

6,2 

1911 

9S5 

118.5 


7/22/43 

31 

5.S 

2476 

1112 

143.5 


7/23/43 

28 

5,5 

3149 

1225 

173.5 


7/24/43 

28 

5.8 

3000 

1169 

174.0 


M. J. (Case 6) 






9/30/42 

37 

5.6 

1446 

734 

81.0 

Given 2,500 c.c. whole 







blood 

10/ 1/42 

57 

5.0 

1157 

875 

58.3 

Given 400 c.c. plasma 

10/ 2/42 

43 

4.9 

1764 

1330 

87.0 


10/ 3/42 

45 

5.4 

2207 

1810 

119.5 



time these readings appear not to be a psefnl guide in estimating the 
rate at which plasma volume may be increasing. (This lack of correla- 
tion between hematocrit readings and plasma volume estimation we 
have found also in unpublished studies on severely burned patients.) 

COMMENT 

These experiments show that after a patient has suffered trauma 
aecompauied by blood or plasma loss severe enough to reduce the blood 
voliune from 25 to 40 per cent, there is only a gradual, slow restoration 
of plasma volume. Even after three or four days, the plasma volume 
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mny not have returnccl to a normal level. Although plasma volume 
ostimalion is undoubtedly more exact witli the T-1824 dye technique, 
tliere seems now no doubt that Keith’s studies gave lairly accurate in- 
formation on this point in 1918. 

A comparison between the rate of plasma volume restoration in these 
studies and those reported by Ebert, Stead, and GibsoiE indicate that 
in the human subject plasma volume restoration is much slower after 
traumatic shock than after simple hemorrhage witliout shock. This was 
to be expected from the experiments on the dog in shock by Ebert and 
co-workers,^ which indicated that mechanisms responsible for the elab- 
oration or liberation of protein are probably impaired if the shock state 
exists for a moderatel}'’ long period of time. 

From a practical point of view, regarding the subsequent treatment 
of a person who has recovered from the immediate effects of severe 
traiunatic shock, certain deductions are pertinent. It is obvious that 
the detei’mining factor in the restoration of plasma volume in the shock 
patient is early and adequate quantitative replacement of circulating 
plasma protein. Prom the studies herein reported (and those of Ebert, 
Stead, Warren and AYatts‘), it is likely that large amounts of protein 
are not added to the blood stream early after hemorrhage or shock sim- 
ply because protein depots vnth readily available plasma protein do not 
exist. Protein for the circulation must first be elaborated from pro- 
tein stores or from protein that has been made available for this use 
by oral or intravenous administration of the building materials. For 
these reasons it is imperative that the treatment of the shock patient 
(regarding protein therapy) not end with bringing the patient out of 
shock, but be continued in the form of (1) enough plasma to restore 
plasma volume to normal levels (in the ordinary shock patient this 
would I’equire from 1,000 to 1,500 c.c. of plasma) or (2) enough amino 
acids so that from 100 to 200 Gm. of protein can be elaborated (see 
Elman and associates^), or (3) a diet high in protein. In these first 
few days after shock has been sustained, the caloric intake of the pa- 
tient must be kept high by carbohydrate therapy, so the plasma, amino 
acid, or protein (diet) given is available for protein replacement and 
not used for energy requirement. 

The subjects used in these experiments had been, as a general rule, 
on fairly adequate diets before shock was sustained; it is likely, there- 
fore, that their protein stores were at fairly normal levels. In them, as 
we have seen, plasma volume and total circulating protein restoration 
was slow (three to four days). The problem of protein replacement 
mth this group is real, but would have been quite serious if their daily 
protein intake had been, say, from 30 to 40 Gm. per day, for months 
prior to injury. Such persons, as now must exist by the thousands in 
occupied Europe at this time, barely maintain a level of plasma volume 
to ensure only fair circulation. In such persons injuries accompanied 
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by blood loss (shock) will present almost insurmountable problems in 
restoration of blood volume after injury. 

In addition, restoration of plasma volume and total eircidating pro- 
tein from adequate stores in our subjects was not complicated by the 
problem of infection. In protein-depleted persons, such as those in 
occupied Europe, or our own troops in the forward areas for great 
lengths of time, on insufficient protein rations, protein must be made 
available in the early days after injury not only to restore plasma vol- 
vme but also to replace the protein matrix of the cell so that there 
exists in the injured person adequate capacity to produce antibodies 
(globulins) to combat infection (see Cannon®). Perhaps one of the 
main beneficial effects of blood transfusions after injury or a surgical 
operation is the restoration of this cellular capacity to produce anti- 
bodies. 

In certain forward areas of combat where there are many traumatic 
shock patients, the supplies of plasma -will be sorely taxed for the early 
and immediate treatment of shock. Not enough plasma will remain to 
restore fully the plasma volume to normal levels. 'When adequate 
plasma volume replacement cannot be accomplished becau.se of inade- 
quacy of supply, medical officers caring for individuals after immediate 
recoveiy from shock should take every precaution to change the pa- 
tient’s position ^^'ith great care. If possible, transport should be car- 
ried out with the patient in the hcad-donm position (except possibly 
head and chest wounds). If a surgical operation must be done, care- 
ful judgment should be exercised in the choice and administration of 
the anesthetic. 

In our more recent enthi^siastic acceptance of plasma infusions in the 
therapy of traumatic shock, siu-geons have tended to forget that red 
blood cells, as well as plasma, are lost from the blood stream in trau- 
matic injui-ies. Referexrce to Pigs. 1 to 6 shows that there are appar- 
ently no reserves of red cells available for replenishment . either in the 
case of emergency or for three to four days following trauma. There- 
fore, proper replacement therapy for shock caused by trauma or acute 
hemon-hage calls for whole blood, not plasma alone. Plasma should 
be given as an emergency measure, to be followed soon after by whole 
blood in amomits quantitatively to replace the red blood cells lost; 
otherwise, secondary anemia will be present invariably in all traumatic 
shock patients for days after the injmy. Plasma protein is replaced 
in the immediate period only slowly after shock, red blood cells hardly 
at all. This may indicate a selective priority of protein stores for the 
production of plasma protein, rather than for the elaboration of hemo- 
globin. 

SUiUIABY AXD COXCLUSIOXS 

1. Loss of blood or plasma in traumatic shock is associated with 
only a slow restoration of plasma volume. Three to four days may 
be required for the attainment of noraial plasma volume levels. 
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2. After shock, the plasma volume is not restored to normal until 
new plasma protein is drawn into the circulation. Plasma volume is 
not restored after shock by replacement with protein-poor lluids with- 
drawn from the extravascular system. 

3. There ai'e apparently no red cell reserves available for replenish- 
ment of red blood colls lost in traumatic shock, either immediately or 
for tlu’ee to four days after the injuiy. 

4. The proper therapy for traumatic .shock after the emergency 
treatment with plasma requires the administration of adequate amounts 
of whole blood to replace red blood ceils lost. 

The authors wish to ucknowleilKU the wholche.irteil support of Dr. I. A. Bigger, 
Chief of the Surgical Service, Meillcal College of Vhglnia, for providing the clinical 
facilities that made this study possible. 
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OABDIOPULMONARY DISTURBANCES ASSOCIATED WITH 
MEDIASTINAL DISPLACEJIENT AFTER 
PNEUMONECTOMV 

Herbert C. SIaier, M.D., Med. Sc.D., Ni;\s* York, N. Y. 

(From the Department of Suryery, CohimVm Dniverxity) 

M EDIASTINAL displacement in the early postoperative period after 
total pneumonectomy may cause clinically sisnitieant alterations 
in the cardiocireulatory and respiratoiy function. Repeated adjust- 
ments of the intrapleural pressure on the .side operated upon may he 
necessary in some eases in order to maintain a relatively median ])osition 
of the mediastinum during tlie first few weeks after pneumonectomy. 
The present report is concenied with the causes, the effects, and the con- 
trol of significant mediastinal deviation shortly after the operative pro- 
cedure. The later effects of pneumonectomy on cardiopulmonary func- 
tion have been previously reported by Cournand and Berry and by 
Lester, Cournand, and Riley .- 

The mediastinum may be shifted to the side o]>erated upon because of 
a highly negative pressure in tiie pleural s])ace from whieli the lung was 
removed, or the mediastinal partition may be displaced toward the con- 
tralateral side by a large amount of air or fluid on the side of the op- 
eration. The time factor is veiy important in evaluating tlie effect of 
mediastinal dispiacenrent. Whereas a shift of the mediastinal partition 
which occurs gradually may cause few or no symptoms, and result in 
only slight cardiopulmonary malad jusiment , a similar degree of displace- 
ment oeeun-ing rather suddenly may cause serious alteration in the 
respirator}' and cardiocireulatory function. It is of the utnmst im- 
portance that the degree of mediastinal displacement be minimized in 
the early postoperative period after total pneumonectomy, especially iu 
tiie elderly and poor-risk group of patients. Intrapleural pressure read- 
ings must be taken at the concIu.sion of the ojrerative procedure and .it 
intervals in the postoperative period. In addition, roentgenogi'ams 
should he taken on the first or second ])o.stoperative day, and then at 
intervals of a few days. Roentgen examination is the only certain way 
of determining the degree of mediastinal displacement due to fluid ac- 
i-umulation on the side from which the lung wa.s removed. 

Several factoi-s will detennine the amount of air which is trapped in 
the pleural space at the time the thorax is closed without drainage after 
pneumonectomy. The position of the mediastinum may be influenced by 
(!) the position of the patient on the operating table, (2) the degree of 
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mflatioii of the mnaiumg hmg, (3) the anipUtudc of the respiratory 
aiid mediastinal excia-sion al llio time llie lliorax is closed, and the phase 
of respiration in which the sutures arc lied which render the closure 
of the chest wall airtight, and (4) whether tlie thoracic incision acts 
like a sucking wound when it is almost closed. If closed drainage is 
employed the problem is altered, but other additional factors must be 
considered. 

If the pneumonectomj' has been performed through an anterior ap- 
proach with the patient lying in the supine position, there tends to be 
little deviation of the mediastinum to tlie contralateral side during quiet 
breathing while the pleural cavity is open. This factor tends to favor 
a median position of the mediastinum at the time that the chest wall is 
closed after a pneumonectomy performed through an anterior approach, 
and the intrapleural pressure on the side operated upon is, therefore, 
usually nearly atmospheric or slightly subatmospheric. In contrast to 
this is the situation encountered when the patient is operated upon in the 
lateral recumbent position whore there is a greater tendency for the 
mediastinum to be displaced to the opposite side and to limit the ex- 
pansion of the dependent lung, and there is a tendency to trap more air 
in the pleural space when the chest wall is closed. 

The anesthetist controls the degree of inflation of the remaining lung, 
which in turn affects the position of the mediastinum. The amount of air 
left in the pleural space on the side operated upon, as tlie thoracic ivall 
is closed, will be influenced by this factor. 

If the patient is breathing quietlj’’ at the time tlie thoracic wound is 
rendered airtight, the chance of trapping much excess air within the 
thorax is minimized. If a large respiratory excui’sion is pi'osont and the 
final sutures which make the wound airtight are tied during or at the 
end of inspiration, considerable additional air may be trapped within the 
pleural space. 

As the thoracic waU. is being closed after an intrapleural procedure it 
is not uncommon to have the effect of a sucking wound until the closure 
has been rendered airtight. The opening between the sutures may per- 
mit the entrance of air into the pleural space during inspiration but only 
permit a small portion of this air to be expelled during expiration. The 
maintenance by the anesthetist of a slightly positive intratracheal pres- 
sure during the closure of the thoracic wall does not eliminate the ac- 
cumulation of air in the pleural space which may result from this suck- 
ing mechanism. By this means it is possible for considerable quantities 
of air to be trapped within the pleural space. If a large piece of well- 
moistened gauze is placed over the sucldng areas of the chest wound, the 
entrance of air into the pleural space will be considerably diminished. 

An intrapleural pressure, which is slightly subatmospheric when the 
patient is in the lateral recumbent position wth tlie pneumothorax side 
upward, may be changed into a positive pressure when the patient is 
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placed with the pnemnothorax side dependent. On .several occasions a 
rather sudden drop in blood pressure and alteration in the character of 
the pulse have been observed when the patient ’.s position was changed at 
the conclusion of a long intralhoracie procedure. It must be borne in 
mind that variations in intrapleural pressure which might not signifi- 
cantly affect the circulation of a normal individual, may seriously affect 
a jjatient verging on circulatory collapse. The poorer the general con- 
dition of the patient, the more important any abnormal alteration in 
intrapleural pressvrre may be. If the patient is in shock at the con- 
clusion of an intrathoraeic operation, the intrapleural pressure must be 
adjusted to an optimum level before the patient is even moved from the 
operating table, and again later if necessaiy. In recording intrapleural 
pressure readings the position of the patient must be taken into con- 
sideration. 

When a pneumonectomy is performed without drainage, the po.sitiou 
of the mediastinum is controlled fay readings and adjustments of the 
intrapleural pressure by inserting a needle into the space from which 
the lung was removed. If drainage is instituted because of gro.ss con- 
tamination of the pleural .space when a pneumonectomy is performed 
for siippnrative disease, a new problem may arise. It is customary in 
such cases to connect the drainage tube to a wmter seal. With this setup 
the patient tends to expel air from the pleural space, especially during 
coughing, and since no air can re-enter the pleural space because of the 
water seal, a markedly negative iutrapleiu-al pressure may result. The 
veiy negative intrapleural pressure may cause rather marked and rapid 
displacement of the mediastinum toward the side operated upon within 
the first few houi-s or days after pneumonectomy. The marked medi- 
astinal deviation may cause a feeling of respiratory distress, and if un- 
corrected, may have serious and even fatal consequences. Several years 
ago we observed a patient who showed evidence of circulatory failure 
on the day following right total pneumonectomy with closed drainage. A 
roentgenogram taken shortly before the patient’s death showed marked 
retraction of the mediastinum into the side operated upon. Post-mortem 
examination revealed marked congestion in the overdistended ‘remaining 
king. Sometime later another patient subjected to a left pneumonec- 
tomy with closed drainage presented a condition simulating shock a 
few days after operation. At this time the patient had a markedly 
negative intrapleural pressure on the side operated upon. The highly 
negative pressure was changed to a slightly snbatmospheric pressure with 
a resultant dramatic improvement in the patient’s condition. The fol- 
lowing day a similar state of apparent circulatory failure developed and 
was again corrected by an adjustment of the intrapleural pressure. In 
a recent ease in which drainage was instituted because of marked sup- 
puration, the patient complained of respiratmy distress on several oc- 
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easions within the lirsl twenty-four hours postoporatively and this dis- 
tress was relieved by making the intrapleural pressure less negative. It 
should be borne in mind, therefore, that although drainage rollowing 
pneumoneetomy usually eliminates the danger of a tension pneumo- 
thorax, it may lead to eireulatory disturbances because of the extreme 
mediastinal deviation to tlie side of o])cration, which may occur as a re- 
sult of the development of a markedly negative inlrapleui'al pi’cssure. 
The effects of closed drainage in total pneumonectomy are entirely dif- 
ferent than in the case of a lobectomy where there is expansion of pul- 
monary tissue on the side operated upon, which greatly lessens the like- 
lihood of significant mediastinal shift in the early postoperative period. 
If closed drainage is instituted following pnenmonectomy, which as a 
matter of fact seems rarely necessary, the closed drainage should be so 
adjusted that not more than a given degree of negative i)ressure can de- 
velop in the system. In a few instances we have observed a markedly 
negative pressure develop the fii'st few days after operation in the ab- 
sence of closed drainage. In such instances, ))ecause of a poor closure 
of the deeper layers of the chest wall, a eonsideivible portion of the air 
which had been left in the empty pleural space at the conclusion of the 
operation was forced into the tissue planes of the thoracic wall as a re- 
sult of coughing. The effect was, therefore, much the same as if closed 
drainage had been employed. The fcAV instances in which we observed 
this state of affairs were eases in which an anterior intercostal incision 
had been emjfioyed. AVith this surgical approach it is not po.ssible to 
get a good closure of the pleural or intercostal muscles and therefore 
there may be considerable leakage of air into the chest wall. In two such 
instances several hundred cubic centimeters of air were introduced 
into the pleural space several days after operation in order to lessen the 
deviation of the mediastinum. 

The more common situation is to note that the intrapleural pressure 
becomes less negative or even slightly positive in the first few post- 
operative days after pneumonectomy withoiit drainage as a result of the 
transudation of considerable fluid into the space which the lung pre- 
viously occupied. If the fluid accumulates at approximately the same 
rate as the air is absorbed or leaks into the chest wall, no significant 
deviation of the mediastinum occurs. If the transudation of the fluid is 
more rapid, however, the mediastinum may be displaced toward the 
contralateral side and the ventilation of the remaining lung may be im- 
paired. Measurements of the pressure in the air pockets overlying the 
fluid do not give accurate information concerning the effect of the fluid 
accumulation on the position of the mediastinum. We have also found 
it rather difficult to Judge accurately the position of the mediastinum 
on the basis of physical examination alone. We feel that it is inrportant 
to ascertain definitelj'- the position of the mediastinal partition by roent- 
genograms taken at intervals of several days. In one instance in which 
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the pleural fluid accumulation displaced the mediastinum to the oppo- 
site side there were certain clinical findings wliich suggested that a 
pericardial effusion might be the explanation of the patient’s signs and 
symptoms, but removal of the excess pleural fluid resulted in a dramatic 
correction of the difficulties (Case 3). In another ease the displacement 
of the mediastinum to the contralateral side by a large fluid accumula- 
tion was associated with a marked irregularity of the pulse. The cardiac 
rhythm became normal, however, shortly after the position of the medi- 
astinum was corrected by thoracentesis (Case 4) . In these two instances 
there was such a definite improvement in the eardiocirculatory function 
after the excess pleural fluid was withdrawn that there was no cpiestion 
of the causal relationship. Although it is obvious that considerable 
mediastinal displacement by fluid would seriously impair the function 
of the remaining lung, it should be stressed that the mediastinal devia- 
tion does not have to be marked in order to be clinically important. The 
introduction of sulfonamides into the pleural cavity at the time of op- 
eration may cause an increase in the amount of transudated fluid in the 
postoperative period and thus increase the likelihood of mediastinal 
displacement. 

If the patient had no significant eardiocirculatory abnormality before 
operation, and if there is no emphysema in the remaining lung, the 
gradual displacement of the mediastinum to the side operated upon, 
which occurs postoperatively, usually causes no symptoms. If the re- 
maining lung is emphysematous or eardiocirculatory abnormalities exist, 
the situation may be altered. In one mstauice a marked cardiac irregu- 
larity which occurred one Aveek after pneumonectomA^ Avas dramatically 
corrected by the introduction of air on the side of the operation to lessen 
the mediastinal displacement (Case 1). In another case an emphy- 
sematous remaining lung became so hyperinflated as a result of dis- 
placement of the mediastinum to the side operated upon that the ven- 
tilatory function Avas seriously impaired. The patient shoAved a pro- 
gressive fall in the per cent saturation of the arterial blood Avith oxygen 
during the first three Avecks after operation. Usually the arterial oxygen 
saturation returns to a normal value AArithin the first postoperative Aveek 
after pneumonectomy.* There Avere signs of beginning circulatory con- 
gestion in the emphysematous lung AA^hen the mediastinirm Avas replaced 
in the median line by the introduction of air into the pleural space from 
Avhich the lung had been removed. FolloAving this the patient’s respira- 
tory and circulatory status improved (Case 2). 

ILLUSTRATIVE CASE REPORTS 

Case 1. — S. T. A right total pneumoneetoiuy was performed oil Sept. IG, 19*12. 
The loft lung had a moderate degree of pulmonary fibrosis and emphysema. The 
patient s condition during and at the conclusion of the operation avus good. On 
the day following operation the arterial blood showed a normal oxygen saturation 
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of 95.G pel" cent. On the second po-stopenilivc day the truehea and mediastinum 
were in the midline as dotoriniiied by roentneu and pliysical examination. On the 
third postoperative day the trachea and mediastinum were slightly displaced toward 
the side operated upon duo to the considerable amount of air which had e.scaped from 
the right pleural space into the ehe.'-t wall. Thore was no respiratory distress and 
the arterial oxygon saturation was SKS.ti per cent. On tlio sixth postoperative day 
the patient’s general condition :ippe!'red good and there was no dyspnea or cyanosis, 
biit the pulse was irregular although not rapid. -Vu electrocardiogram was taken at 
this time and revealed marked irritability of tlie heart with a wandering pacemaker. 
On the following day, the cardiac irregularity had become even more pronounced. 
The mediastinuin w'as only slightly displaced toward the side of the operation, but, 
nevertheless, a needle wa.s inserted into the right pleuial space, and HOO c.c. of air 
were introduced. An intrapleural pressure reading was not obtained before the in- 
troduction of air because tiuid entered the needle, but following the introduction of 
the air the intrapleural pressure was -S, -fl. Within appro.ximately tiftcen minutes 
of this readjustment of the mediastinal position the pulse became regular and 
remained regular throughoul the postoperative period. No digitalis was given. 

Case 2. — D. M. This patient had a carcinoma of tlio left lung ami marked bi- 
lateral fibrosis and emphysema. A left total pneumonectomy was performed on 
Nov. 23, 19-10. The immediate po.stoperative condition was satisfactory. Although 
the patient’s general condition during the first three weeks after operation was quite 
satisfactory, it was noted that there was a progressive drop in the arterial oxygen 
•saturation from the preoporative level of 91 per cent to a low of S’l per cent in the 
third week after operation. Associated with this progressive oxygen unsuturation of 
the arterial blood, there w'as a gradual deviiition of the mediastinum to the side 
operated upon and marked overexpansion of the remaining emphysematous lung. 
Bales were then noted in the remaining lung and it was thought by some that a low- 
grade bronchopneumonia was present. A determination of the residuid .air at this 
time yielded the very high value of 71 per cent, indicating the markedly overdis- 
tended condition of the remaining lung. It was felt that tho mediastinum had to be 
returned to a more median position in order to permit the emphj'sematous lung to 
ventilate more satisfactorily. Therefore, air was introduced into tho space from 
which the lung had been removed. The initial intrapleural pressure was -20, -8 and 
after 240 c.c. of air had been introduced the pressure reading was -8,0. Additional 
air refills were given on the following days. There was an immediate improvement 
in the patient’s general condition and the rales cleared in the remaining lung. Nine 
days after the re-establishment of a pneumothorax on ihe side of the operation, the 
arterial oxygen saturation had returned to 91 per cent, which was essentially the 
same as the preoperative level, and there was an associated drop in the residual 
air and a marked improvement in the patient’s respiratory and general condition. 

Case 3. — E. B. This 31-year-old man had a carcinoma of the left lung, and a 
total left pneumonectomy was performed on Jan. 27, 1940. The patient’s condition 
a few days following operation was quite satisfactory. Two days after operation, 
the arterial oxygen saturation was 87 per cent. On the fifth postoperative day 
some irregularity of the pulse was noted. On tho ninth postoperative day, the 
arterial oxygen saturation was 89 per cent, and the general condition fairly satis- 
factory. On the twelfth postoperative day the patient was quite dyspneic in spite 
of oxygen inhalations and a definite pulsus paradoxus was present. The venous 
pressure was 150 cm. of water. The possibility of a pericardial effusion was sus- 
pected. After the removal of additional pleural fluid from the side operated upon 
with correction of the mediastinal displacement to the other side, however, there 
was an immediate improvement in the patient’s condition and the pulse rate again 
became normal in rate and quality. Actually no pericardial effusion was present. 
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Case 4. — C. E. This 53-year-ol(l man had carcinoma of the right lunjr, and a 
right total pneumonectomy was performed on Sept. 29, 1942. The postoperative 
course w*as satisfactory during tlie first days, although the temperature was some- 
what higlier tlian usual. On the fourth postoperative day an irregularity of the 
pulse was noted. A roentgenogram at this time sliowed some disxdaceinent of tlie 
mediastinum to the side unoperated upon as a result of a large fluid accumulation 
on the operated side. Bemoval of tlie excess fluid with a return of the mediastinum 
to a more median position resulted in a return of the pulse rhytlim to normal within 
a few hours. No further difficulty was encountered in the postoperative period. 

DISCUSSION 

111 an attemiit to evaluate the detrimental effects and the clinical sig- 
nificance of any alterations in intrathoracic mechanics, the status of the 
cardiorespiratory system and the patient’s general condition must he 
taken into consideration. Moderate mediastinal displacement, which 
might be of no sex'ious importance in an otherwise normal individual, 
may have marked detrimental effects at the conclusion of a long operative 
procedure when there is reduction in blood volume and impairment of 
respiration and eirenlation. Therefore, an effort should be made to 
minimize alterations in intrathoracic pressure. Further investigation 
is necessaiy to clarify the details of the mechanisms by which moderate 
mediastinal displacement causes alterations in cardiocirculatory function. 

Experimental work on dogs has little application to the problem under 
discussion. Because of different anatomic and physiologic arrangements 
in the canine, the remaining lung may be hyperinflated to fill the major 
poi’tion of the thoracic cage immediately after pneumoneetoni}'’ without 
causing any significant disturbance. 

In this communication, the position of the mediastinum has been 
stres.sed. Reference has not been made to the detrimental effects of a 
positive intraplural pressure itself aside from its influence on the 
position of the mediastinum. In referring to circulatory changes associ- 
ated with mediastinal displacement, the effect of tlie intrapleural pres- 
sure on the great veins and heart is included. Unle.ss the mediastinum 
has been fixed by an inflammatory process, the position of the medi- 
astinum is an approximate index of the intrapleural pressure after 
pneumonectomy. It is not a sufficiently accurate indicator of the pleural 
pressure, however, to he relied upon just after operation. Small amounts 
of air may cause a considerable alteration in the intrapleural pressure. 
Immediately postoperatively the intrapleural pres.snre should always he 
determined by manometer readings and the pressure should be adjusted 
to a slightly subatmospherie level. 

CONCLUSIONS 

Mediastinal displacement in the early postoperative period after 
pneumonectomy may cause disturbance of the cardioeireulatoi-y and 
pulmonai'y function. The clinical .significance of a given degree of 
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mediastinal deviation is greatly inllueneed by the preoperative cardio- 
pulmonary function and the postoperative condition of the patient. The 
position of the media.stinal partition and tlie intrapleural piussure should 
he carefully adjusted in tlie postoperative period. 
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ROBNTGENOGRAPHIC DIAGNOSIS OP TORSIONAL 
DEFORMITIES IN TUBULAR BONES 

Hexry iliLCH, M.D., New' Yokk, N. Y. 

I N THE i-oentgenograpliic diagnosis of the relative positions of the 
npper and lower extremities of long hones, three types of displace- 
ment may be recognized; (1) angnlational, (2) translational, and (3) 
rotational or axial. 

The fii'st, characterized bj* angulation of the longitudinal axes of the 
opposite ends, is readily recognized on anteroposleroir or lateral roent- 
genograms as a tjT)ical valgus, varus or howdng deformity. The second, 
characterized by parallel displacement of their respective axes, is simi- 
larly easily identified on routine roentgenograms taken at right angles. 
The third, or rotational dis])lacement, often presents the utmost diag- 
nostic difheulty, although its recognition is not infrecinently of primary 
importance in establishing the mdications for treatment. This is true 
in the treatment of fractures, recent or malnnited, of anteversion of the 
femoral neck, of coxa anteverta, of resistant cases of clubfoot, and other 
conditions. 

Commonly, the determination of rotational displacement depends upon 
exposure of the %vhole bone to roentgen beams which diverge from each 
other by knorvn angidar amounts. This method affords an excellent 
opportunity for the scientific measurement of the degree of rotation of 
a knowm anatomic prominenee such as the femoral neck. However, this 
method is not always conveniently applicable, particularly when there 
has been a loss of continuity in the shaft of the bone. Prom a practical 
point of view, it is seldom, if ever, necessary to determine the degree 
of such rotations noth mathematical precision, provided its direction can 
wdth accuracy be demonstrated. In this endeavor, a few simple observa- 
tions have been found very helpful. 

In recent fractures the presence of rotation of one fragment upon the 
other around a longitudinal axis mmst be envisaged when a dispropor- 
tion persists between the fracture ends (Fig. 1). In the absence of any 
marked telescoping of the bone ends, this appearance can arise only 
from a rotational displacement, since long bones are, in general, irregu- 
larly polygonal or elliptical, but almost never tndy circular in outline. 
As a consequence, the magnitude of their diameters or transverse axes 
will vary so that it is possible to define a largest or major axis and a 
smallest or minor axis. Anatomic reduction must, of course, include 
restoration of length, re-establishment of longitudinal alignment, and 
control of rotation, so that the major axis of one fragment coincides 
with the major axis of tlie other fragment. Provided the first two con- 
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dilions are satisfied, any slcplike or cross-soetional disproportion be- 
tween the transverse axes at the site of a L'raeture necessarily indicates 
that a small diameter of one fragment has been jnxtaposed to a long 
diameter of the other fragment and that, therefore, rotation has not 
been corrected. 



Pis. 1. — ^Anteroposterior and lateral views of a femur in which fracture of the 
lower third has been produced by osteotomy. The lower fragment has been rotated 
90 degrees in relation to the upper. The longitudinal alignment is excellent, but the 
steplike disproportion m diameter at the site of osteotomy betrays the rotational 
displacement. 


Failure to recognize the presence of rotation may account in no small 
measure for the difficulty experienced in the treatment of spiral or 
malleolar fractures of the tibia, fractures of the femoral neck, and espe- 
cially supracondylar fractures of the humerus. In the latter case, the 
thinness of the bone in the supracondylar region malves the retention of 
end-to-end reduction most precarious and it is probably because of the 
persistence of some rotation that more marked displacement can be 
avoided. On the other hand, recognition of the situation is a clear 
indication to desist from any manipulative efforts other than those de- 
signed to correct excessive rotational deformity. 
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In Fig. 2 A, an osteotomy simulating a supracondylar fracture has 
been produced and the lower end has been rotated externally. On the 
anteroposterior view an excellent reduction seems to have been accom- 
plished, but the lateral vie\v discloses what might be mistakenly con- 
sidered a posterior displacement of the upper fragment. However, any 



Pig. 2. — A, Supracondylar osteotomy, external rotation of distal fiagment; anteio- 
posterior alignment excellent. Lateral view- shows what appears to be posterior 
projection of the upper fragment. B, Anteroposterior view showing what appears to 
be excessive medial displacement of the lower fragment, but produced as a result of 
internal rotation alone. Both are betrayed by' cross-sectionai disproportion. 


effort to displace either fragment in an anteroposterior plane would be 
valueless and might be hai’mful. Prom the bony disproportion, with a 
{losterior step existing at the fractui-e site, it is evident that only in- 
ternal rotation of the lower fragment will suffice to correct the malalign- 
ment. Similarly, in Pig. 2 B, the appearance of a disproportion on the 
anteropostei’ior view indicates the presence of internal rotation, rather 
than excessive medial displacement of the lower fragment. 
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Althou 5 ?'li llie existence of rotation can, witli assurance, be establislied 
by the presence of sncli “ cross-sectional inconiirnence,” the direction of 
rotation can only be determined liy other observations. These are based 
upon the principle wliich has already liecome familiar in the roentgeno- 
graphic estimation of the angle of anteversion of the femoral neck. Es- 
sentially, the principle here utilized is that of determining the projection 
relationsliips between two transver.se axes, which normally converge 
at known angles. In the case of the femur, these are the bicondylar 
axis and the axis of the femoral nock. A haphazard view of a fore- 
.shortened neck of the femur would give no valid information by which 
rotation of tlic femur as a whole could l)e ditferentiated from torsion 
within the course of tlie femur. However, if it were specificallj' stated 
that the knee was directed forward in a standard rocntgenographic posi- 
tion and that, consequently, tlie bicondylar axis was transverse, the ap- 
pearance of the upper end of the femur would immediately become of 
diagnostic significance. Combined witli a cai)ital shadow and a fore- 
shortened lesser trochanter, the forc.shortening of the femoral neck would 
justify the assumption of an internal toi-sion, such as is seen in congeni- 
tal dislocation of the hip. Combined with a subcapital .shadow and an 
enlarged lesser trochanter, it would justify the assumption of external 
rotation, such as is seen in coxa antevei'ta.^’ - 
Using the direction of any normal bony projection as an axis of ref- 
erence, the same method for the determination of torsion can be applied 
to all the long bones. Once the normal angular relationship of the prom- 
inence to any other 1 ransverse axis is known, torsion existing between the 
two axes can be roentgenographically established and, if necessary, read- 
ily measured. However, it is essential that the whole bone be radio- 
graphed on a single plate. Unless both axes of reference are projected 
on the same roentgen plate, it is impossible to draw anything but infer- 
ence as to the presence or direction of any existent torsional deformity. 
The ease with which torsional deformities can be visualized will, of 
course, depend upon the length of the transverse axis used for reference. 

In the humerus, the lower or bicondylar axis is preferable to the up- 
per axis, because of the shortness of the humeral neck. In the humerus, 
in direct contrast to the femur, the axis of the head and neck is retro- 
verted and makes a backward and inward opening angle of about 20 
degrees. On the anteroposterior view, the bicondylar axis presents its 
greatest projection, but the head and neck are foreshortened (Fig. 3, A 
and B). An oblique view, taken with the humerus in 20 degrees of ex- 
ternal rotation, shows the longest profile of the head and neck, but the 
bicondylar axis appears foreshortened (Fig. 3 C). It is only when the 
lower half of the osteotomized humerus is rotated internally through an 
angle of 20 degrees that both the axis of the neck and the bicondylar 
axis become parallel and simultaneously project at their greatest length 
(Fig. 3 D). 
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Becavii^e of tlie great range of motion possible at the shoulder joint, 
eveir marked torsional changes may be easily compensated without at- 
ti’acting any special attention. In the forearm, however, this is not the 
case. Here much slighter torsional deformities may lead to noticeable 
limitation of pronatiou and supination, and it may become a matter of 
prime importance to differentiate between limitation of motion due to 
soft tissue coatiactiue, to joint pathology, or to torsional changes in 
either of the foiearm bone.s. Fortunately, the normal presence of lateral 
projections on each of the forearm bones permits recognition of torsional 
changes witli comparative ease. 



Fie 3 — A and E, Normal humerus antciopobtenoi and lateral Mewa The head 
and necK project pD<.tenorly and medially O, 20 degreob external rotation- the neck 
i” maximum pioflle, but the bicondjlar axis is forebhoi toned D, Osteotom> 
and 20 depees internal rotation of lower end, both the bicondylai axis and the axis 
of the neck are seen rn TO^nnnnr profile Note step tormation at side of osteotomj. 
indicating cross-scctional disproportion 


Examination ot the ulna discloses that in its anatomic position the 
eoronoid process points almost dii'eetly forward, while the styloid proc- 
ess, at its distal end, points almost directly backward. Its bony pro- 
jections are best seen on lateral view aud largeljr disappear on autero- 
postei'ioT view. This is clearly visualized on the lateral roeutgenogram 
of the ulna (Fig. 4 H) The forward projecting eoronoid process and 
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the backward projecting styloid process arc both seen in profile. On 
the anteroposterior view (Fig. 4 7J), the coronoid and styloid process 
both become foreshortened and are hidden from view, beneath the shadow 
of the long axis of the bone. AVhon the bone is osteotomized and the 
lower end rotated through !)0 degrees, combination pictures are obtained. 
On the lateral view (Fig. 4 (') the coronoid iirocess is seen as in the 
normal, but the styloid proco.ss a.ssumes tlic jmsition characteristic of its 
normal anteroposterior view. On flie anteroposterior view (Fig. 4 B) 
the styloid process assumes the position characteristic of its normal 



Pig-. 4 . — Normal ulna, lateral view. The coronoid process projects forward, the 
styloid process projects backward ; both are seen in profile. B, Normal ulna, antero- 
posterior view. Botii the coronoid process and the styloid process are foreshortened 
and are largely hidden in the shadow of the long axis of the bone. O, Lateral view 
of twisted ulna. The lower end of the ulna has been rotated 90 degrees after osteot- 
omy ; at its upper end the coronoid process presents its normal forward projection. 
The styloid process, however, is hidden and presents the appearance typical of a nor- 
mal anteroposterior exposure. X), Anteroposterior view of twisted ulna ; at its upper 
end tlie coronoid process is hidden, but the styloid process presents the appearance 
characteristic of a lateral exposure. 
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lateral exposure, Avhile the eoronoid presents its normal anteroposterior 
appearance. It follows, therefore, that the clear outline of the styloid 
process on a routine anteroposterior view and its absence on a routine 
lateral view are pathognomonic of torsion in the xdna. 



^"teroposterior view ; The bicipital tuberosity projects 
tht bicmitfll lateraily. B, Normal radius, lateral view; both 

hiddeA m styloid process are foreshortened, so that they are 

?ldms • the eAd “?** ^^teroposterior view of twisted 

S’ . presents its normal appearance, but the lower end is tvnical 
ns radto upper end 

view. lower end is characteristic of a normal anteroposterior 


In the radius, the situation is exactly opposite. Because of the fact 
that m the anatomical position the bicipital tuberosity projects medially 
and the radiol styloid process projects laterally, its projections are best 
seen on anteropo.sterior view, while on the lateral view they become mini- 
mal. The normal anteroposterior roentgenogram reveals tlie medial 
projection of the bicipital tuberosity and the lateral projection of the 
styloid process (Fig. 5 d.). On the lateral view, both these processes 
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lend to disappear 5 B). As in the ulna, the anteroposterior view, 
following rotation osteotomy, yields eombination pictures. The antero- 
posterior view discloses a normal upper end, while the lower end is typi- 
cal of a normal lateral roentgenogram (Fig. 5 C). The lateral view 
discloses a normal lateral view of the upper end with a normal antero- 
posterior view of the lower end (Fig. 5 Z>). The absence of the radial 
styloid process in a routine anterposterior view and its j)resence on a 
routine lateral view are pathognomonic of toi’sion in the radius. 

Normally, the radial styloid will best be visualized in the position in 
which the bicipital tuberosity is .seen at its ma.Kimum. Similarly, the 
ulnar styloid will be seen at its maximum in the position in which the 
coronoid makes its longest i)rojection. These facts make the determina- 
tion of a torsional deformity po.ssible, rcgardle.ss of the relative posi- 
tions of the bones at tlie time the roentgenogram is made. In conijjletc 
supination, an anteroiiostcrior view of the forearm will disclose both 
radial prominences and neither ulnar prominence, while on the lateral 
view the reverse situation will be .seen. In midpronatiou (90 degrees), 
the anteroposterior view will disclose the normal anteroposterior view 
of the ulna, with a normal lateral view of the radius. In conseciuence, 
none of the four bony projections Avill be seen normally. However, on 
the lateral view (Fig. 6), all four projections will be visualized. The 
significance of this observation in the prevention of malunion is appar- 
ent and is well illustrated in the following case. 

John M., aged 25 years), was referred for the diagnosis of a left foieanu de- 
formity: difficulty in turning hia palm upward. This had developed after an in- 
jury at the age of 10. The patient did not know exactly what had happened, but 
he believed he had Suffered a fracture, because his arm was in plaster for about 
a month. 

Examination disclo.sed a fairly straight forearm, with what appeared to be an 
increase in the carrying angle. Flexion and extension were comjdetely normal. 
Pronation could be performed to 50 degrees from the neutral position, but supina- 
tion was possible to only 10 degrees beyond the neutral. The wrist and finger mo- 
tions were normal. There was no evidence of motor or sensory disturbance in the 
hand or fingers. 

Clinically, it was impossible to establish w'hether the limitation of supination 
was due to a pronation contracture, to disturbance at either radio-ulnar joint, or to 
some intrinsic bone change. In this dilemma, the roentgenogram necessarily taken 
in the flexed neutral position and not in the standard position, proved most en- 
lightening (Pig. 7). The appearance of the upper ends of both radius and ulna 
on the anteroposterior and lateral views was quite normal. The fact that the 
radius was able to assume its normal supination position established the fact that 
the clinical limitation of supination was not arthrogenio or myogenic in origin. 
The appearance of the lower end, however, was most interesting. The ulnar styloid 
presented its normal appearance on both anteroposterior and lateral views. The 
radial styloid, on the other hand, presented its normal anteroposterior appearance 
on what was clearly a lateral view of the radial tuberosity and its normal lateral 
appearance on what was an anteroposteiior view of the upper end. Apart from the 
bowing and disproportion in length, the radius was obviously the site of a marked 
pronation of the lower end in relation to its upper end. 
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In retrospect, it seemed justifiable to conclude that this patient had suffered a 
fiaoture of one or both bones of the forearm. The ulna, eitlier unbroken or ana- 
tomically reduced, displayed its normal roentgenographic appearances. The lower 
end of the radius, however, r^as obviously reduced and fixed in relative pronation, 
while its upper end remained in supination. Although the longitudinal alignment 
was fairly satisfactory, the internal torsion of the lower radial portion resulted in 
inability to turn the palm upward, because the normal limitation of supination at 
the upper end prevented any compensating correction of the malalignment. Rota- 
tion osteotomy of the radius was advised, but has not yet been undertaken. 

Ill the leg, because of the absence of prominent lateral projections, the 
roentgenographic recognition of torsion is somewhat more difficult. The 



are^rlathiv forearm in midpronation. .U1 four prominences 

are reamij recognized. In full supination tlie radial prominences would disappear. 

lateral appeiiranc^' TiJi the lateral view of the forearm tlie ulna presents its normal 
s oX VIS, Ptfsents a combination form, the bicipital tuberosity 

posterior alpeariS^S On Presents a slightly oblique antero- 

its noraal anteTO™stP?,ov anteroposterior view of the foream. the ulna presents 
noniiaranteroposterior ^ radius presents its 

View, indicating a torsion™ def?mity L the rldms 
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medial projection o£ the iutcnuil malleolus is so slight as to make it 
praetically valueless for establishing an axis of comparison with the 
biiondylar axis of the' tibia. However, the' method here described can 
lie employed with slight modification. The fixation of the fibula to the 
tibia justifies consideration of the external malleolus as a prominence 
on the lower end of the tibia. On a true lateral view, with the axis of 



Fig. 8 — A, Lateral view of tibia and fibula; The axis of the fibula and the ex- 
ternal malleolus lies just at the posterior margin of the tibia. B, Lateral view of 
osteotomized fibula and tibia. (Ai though not absolutely identical, the upper end of the 
tibia IS essentially in the same position as in A.) The lower end of the tibia has 
been rotated internally. As a consequence, the shadow of this fibula has been dis- 
placed forward. 


the knee joint perpendicular to the roentgen film, the long axis of the 
fibula normally lies posterior to the longitudinal axis of the tibia (Fig. 
8 J.) . This is, of course, due to the fact that the bimalleolar axis of the 
ankle joint is normally externally rotated 20 to 25 degrees from the 
bicondylar axis of the tibia. Using this relationship as a noim, it ivill 
be seen that external torsion of the tibia serves to increase the apparent 
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backward displacement of the fibula on the lateral roentgenogram of the 
tibia. Internal torsion, on' the other hand, results in a relative forward 
displacement of the malleolar shadow on the lateral view of the tibia 
(Fig. 8 B). The demonstration of this phenomenon, however, depends 
upon securing an absolutely true lateral view of the upper end of the 
tibia, as a norm, against which comparison may be made. Rotation of 
the upper end in either direction will, of course, result in a correspond- 
ing loss of relative movement of the fiimlar shadow in the opposite dii’cc- 
tion. 

.SUMMARY 

The ends of a long bone may be displaced either along their longi- 
tudinal axis, across tiiis axis, or around this axis. The determination 
of rotational or torsional displacements is more difficult and can only 
be made if special data is noted. Such data can be obtained by a study 
of the roentgenographic projections of normal prominences on the long 
bones. In the long bones of the four extremities, the presence of the 
normal anatomic prominence is noted and their roentgenographic ap- 
pearance in critical positions is illustrated. 
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DERMA-FAT-PASCIA TRANSPLANTS USED IN BUILDING 
UP THE BREASTS 

!Mortox I. Berson, M.D.* 

New York, N. Y. 

B uilding up tlie contour of the breast after loss clue to abscess, 
trauma, amputation, or faulty development can be accomplished 
successfully. In young and middle-aged women, complete or partial 
loss of a breast (see Pigs. 1 and 2) produces a p.sychic effect on the in- 
dividual and in many cases is a hindrance to their social and economic 
welfare, and, therefore, should be accorded eonsidei’able attention in 
reconstructive surgery. To produce a firm, symmetrical, and esthetic 
contour of the deformed breast, I have modified the technique by the use 
of the denna-fat-fascia transplantation. 

OPER.VTIOX 

Before the reconstruction is undertaken, the traumatic area must be 
free from any infection and completely healed. The recipient and 
donor areas are a.septically prepared and draped. A general anesthesia 
is preferable. A pattern is made over the e.xisting normal breast to 
determine the amount of fat necessary to build up the contour of the 
deformed side. The amount of the fat transplant should be only slightly 
larger than the amount necessary to allow for the absorption. The site of 
the donor area is chosen from the lateral section of the gluteal region in 
order to obtain the necessary depth of the fat graft and the resulting 
scar will be covered by even scanty bathing costumes. 

The pocket for the implant is made over the existing scar if there 
is one present from a previous operation. If not, the incision is made 
in the location of the inframammary fold. The skin, with the nipple 
attached, is extensively undermined to form a pocket large enough to 
receive the graft ^vithout tension. Hemorrhage must be controlled since 
the formation of a hematoma wll cause a loss of the graft. Hemostasis 
is best effected by pressure with hot wet packs. These packs are left 
in situ while the graft is removed from the donor area. To lessen the 
operative time, an assistant can prepare the recipient area' while the 
graft is removed at the same time. 

The fat "graft must be removed with a section of the derma and fascia 

intact. The pattern of the approximate amount of fat to be removed 

is marked over the donor area. The section of the derma to be left intact 

> 

is outlined with a dye within that pattern. The epithelium is excised 
from that outlined section, the dermatome being used preferably to re- 
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move it. In using the dermatome, the cement should he applied to the 
drum over a space similar in size to the outlined section of epitlielium 
to be removed. The epithelium can also be excised with a sharp blade 
by applying traction over the skin. 

Oblique incisions are then made along the outer margins of the de- 
epithelized area, deep through the base of the fat, to and including the 
layer of fascia so that the base has twice the area of the dermal region. 
The section of fat covered by derma and attached to the underlying 


I 



Eig. 3. — ^Diagram showing the position of the clernia-fat-fascia graft. 


fascia is gently cleared for the required distance by blunt dissection and 
the appropriate sized derma-fat-fascia graft is stripped from the under- 
lying muscle in one section, since several sections will have a greater 
absorption tendency and will undergo more degeneration than a single 
large piece. Catgut anchor sutures are inserted at each end of the 
graft through the fat and derma. Hemorrhage in the donor area is 
controlled and the margins of the surrounding fat are undermined and 
approximated with catgut sutures so that the cavity is closed to obliterate 
dead spaces created by the removal of the graft. The skin margins are 
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appvoxiinaled ^s*^th fine intorrupled silk .suluros and a i)i'ossurc dressing' 
is applied. 

The gauze i)iKls are removed from Uic previously prepared poeket, 
whieh must be absolutely dry, and the fat graft held by the anchor 
sutures is iutrodueed -with as Httlc handling as jiossible into the cavity 
and placed with the derma outermo.st directly under llie dap of the skin 
(see Fig. 3), and anchored by the anchor suluros which are JUade to 
emerge through the skin at the distal ends of the poeket. The base of tiio 








m 





Fig. 4,— a. Sagittal section of aeformed breast showing absence of breast tissue- 
B, Sa^ttal section of same breast showing deima-fat-fascia transplant anchored in 
place. 


fat containing the fascia is curled and shaped to the desired roundness 
and is anchored to the fascia and muscles at the base of the chest {see 
Fig. 4). Witli the graft in place, the incision in the skin is closed 
accurately with fine interrupted silk sutures, drainage being omitted. 

The dressing, consisting of large pieces of gauze, is placed around the 
base of the rebuilt breast thus producing an elevation at the center of 
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the breast with the pressure at the base. The patient must be taught to 
maintain immobility of the entire pectoral region for one week, at the 
end of which time the sutures are removed. 

suinuKY 

I have found that a fat graft covered by a layer of derma on one side 
and fascia as its base will attach itself more firmly to the recipient base. 
Since this type of graft is easily invaded by capillaries, there is an 
increase in the vitality of the fat tissue and a tendency to regenerate 
most satisfactorily. This method reduces greatly the amount of absorp- 
tion of the fat and render’s the graft more resistant to infection. A 
derma-fat-fascia graft is more easily handled, gives better contour to the 
breast, and produces a firmer filler sirbstauee. Fat grafts without the 
attachment of the derma and fascia ab.sorb at least from one-third to 
one-half of their volume. This nrethod is more satisfactory tiian the 
pedicle flap method of rebuilding the contour of the breast as it 
eliminates extra stages of operation, unnecessarj' scarring, and the re- 
sulting contour is more esthetic. 

Similar derma-fat-fascia transplants can be used in many other 
conditions such as depressions in the facial contours, depressed frontal 
areas, destroyed lower lips, and burns about the face. This method can 
also be used in transplantations around joints, brain and bone defects, 
and contractures around the hand. In these eases where the depressions 
are shallow, the denna-fat-fascia grafts can be aeejuired from the 
abdomen or thigh since the thickness of the fat in these areas cori-esponds 
more closely to the amount required in filling shallow depressions. 
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AN LAlPliOVlOD CUTT[N(i EDCIE FOli THE 
PADGETT DERJLVTOJIE 

^Lvjou Hakuis B. SiiuJiAGKKK, Ji{., JMkdical Coups, U. S. Arjiy 

I T HAS become inereasingly apparent, with tlie passage of years, that 
the use of free grafts of split slioets of skin of varying thiclatess has 
a most imi)ortant place in the plastic rc]niir of skin defects. Con- 
comitant with the steady increase in the field of applicability of these 
types of skin grafts there have been developed a number of dermatomes 
which permit the accurate cutting of large split-skin grafts of suitable 
size and of uniform and desired thickness. Indeed these dermatomes 
have to a certain extent been responsible for the extended utility of the 
various types of split grafts. 

The dermatome described by Padgett' has become widely used because 
of the ease Avith Avhich its use is mastered and because of its depend- 
ability. It consists of a drum which is fixed to the skin with glue and 
to wliieh is attached a movable knife blade which can be fixed at a 
definite measured distance from the drum, thus insuring the cutting of a 
sheet of skin of the desired thicknc.ss. It has enabled many surgeons to 
cut suitable grafts who were unable to do so with free plastic knives. 
In my hands its sole disadvantage has been the difficulty of keeping the 
blades sharp. This is especially a problem in rural areas and in army 
hospitals where facilities are not available for expert sharpening of 
luiives. The dermatome presented by Poth- consists of a traction bar 
and needle retractors for maintaining uniform skin tension, and of a 
frame which carries a cutting edge and contains a mechanism for regulat- 
ing the depth of cut. It yields most satisfactory results. Perhaps the 
most novel and useful feature of this dermatome is the cutting edge 
which consists of four safety razor blades fixed end to end in a holder. 
This insures a sharp knife Avhich can be assembled ancAV for each use and 
eliminates the problem of dull blades and of efforts to sharpen them. 

As I had used Avith satisfaction both the Padgett and the Poth derma- 
tomes, it occurred to me that the utility of the former could be increased 
by incorporating the principle of the latter of using a series of safety 
razor blades in place of a formed plastic knife. Consequently, a very 
simple blade carrier Avas devised Avhich can be used in place of the 
regular loiife. 

The regular knife is 16.3 cm. long and 2.5 cm. Avide. At either end is a 
slot Avhich fits over a pin attached to the arm of the drum. It is held in 
place by a metal cuff Avhich fits over the frame and a portion of the 
blade. The new carrier (Pig. 1) is roughly the same size, shape, and 
thickness. It is 2.2 cm. in width. On one surface a depression is ground 
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Fig. -.-—The assembling of the cutting edge. A, The blade carrier is in place and 
the razor ola^s are being slipped into position. B, and (7, The razor blades are in 
position ana tne cure is being placed over frame and carrier. D, The assembled cut- 
ting edge. 
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which is 15.75 cm. lou}?, 1.5 cm. wide, and 0.2 mm. (S/1,000 inch) in 
depth. Tliis doprc.ssion is .iust long: cnougli to permit four Valet razor 
blades to lie end to end within it. The razor blades are l.S cm. in width 
so that when placed properly in the depression their edge protrudes 
0.3 cm. beyond the edge of the carrier, thus making the assembled cutting 
edge and carrier the same w'idth as that of the regular knife. The razor 
blades are 0.25 mm. (10/1,000 inch) in thicknc.ss so that when they lie 
in place thej’’ rise 0.05 mm. (2/1,000 inch) above the surface of the 
carrier. When the carrier and metal cuff are in position the blades are 
held firmly in place between tlie carrier and the frame. 

The dermatome and blade carrier arc sterilized in the usual manner. 
The razor blades are cleansed carefully with ether and placed in some 
cold sterilizing solution. Before being used they are rinsed with saline 
solution or aqiieous zephiran. The operator places the blade carrier 
on the frame and holds it firmly in place with the thumb and index 
finger of one hand (Fig. 2). With the other hand the four razor blades 
are slipped into place end to end in the slot between the carrier and 
frame. Care is taken to have the same surface of each blade up as the 
bevel is slightly different oiv the two surfaces of the razor blades. When 
they are placed properly the metal cuff is put on without difficulty. The 
entire manipulation takes only a moment. 

This cutting edge has proved entirely reliable. It permits one to 
have with negligible expense a new sharp blade for each use of the 
dermatome. 

SUJIIIARY 

1. A new blade carrier is desei-ibed for u.se with the Padgett derma- 
tome which is easily coiistructed with little expense. It utilizes a series 
of safety razor blades in place of the regular knife, and makes possible 
a new sharp cutting edge for each use of the dermatome. 

The author wishes to express his appreciation to Chief Machinist’s Mate Emil J. 
Abrisch, U. S. N.. who constructed tlie first blade carrier for liim. 
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OBSERVATIONS ON THE INTRACISTERNAL INJECTION OP 
POTASSIUM PHOSPHATE IN THE DOG 


Edjiund a. Sjiolik, M.D., St. Louis, Mo. 

(From the Department of Neurosurgery, Washington University School of (Sledicine) 

T he physiologic responses to intraventrienlar injection of pituitrin 
and pilocarpine have been experimentally studied by Cushing.^ Other 
investigators- had demonstrated that certain substances such as dyes, 
toxins, and neurotropic viruses produced no effect when injected into the 
blood stream, whereas w'hen injected intraeerebrally, intrathecally, and 
intraventricularly, active responses were obtained. The experimental 
evidence indicates that there is a “blood-brain barrier’’ and that this 
barrier is mediated through the capillaries of the central nervous system 
which are endowed with a selective permeability. 

The recent work of Stern®’ ® on the direct action of potassium phos- 
phate on the vegetative centers by intraventricidar or inti’acisternal 
injection suggested their use in shock. By the single injection of small 
amounts of potassium phosphate into the eisterna magna, she and 
Chvoles® were able to bring the animal out of shock even when the 
shock Avas due to loss of blood. Tlie resulting elevation of arterial pres- 
sure is attributed to the direct stimulation of the sympathetic centers 
by the potassium and depression of the parasympathetic centers through 
the decrease in ionization of the calcium by the phosphate ion. Favor- 
able results in clinical studies on the battlefield were also obtained by 
the cisternal injection of 1 to 2 c.c. of the solution. 

These encouraging reports suggested the possible use of potassium 
phosphate in restoring loiv blood pressures encountered during neuro- 
surgical procedures Avhere entry into the ventricles could be easily 
effected. The purpose of this study Avas to determine the action of 
potassium phosphate under Amrious experimental conditions, especially 
hemorrhagic shock. The results obtained are the basis for this report.’* 

METHODS 

Nine dogs Avere used, seven of Avhieh Avere subjected to varying degrees 
of hemorrhage from the femoral arteiy. IntraA’enous barbital anesthesia 
Avas employed in all experiments. The technique as outlined by Wiggers 
and Werle' for the production of irreversible shock Avas folloAved. In 
each instance in Avhich hemorrhagic shock Avas produced, the dog Avas 
bled from one femoral artery so that a blood pressure level of 50 mm. Avas 
maintained for at least one hour and then further loAvered to a level of 
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Fiff. 1 . — A and B. (In all flijures the time -is marked in seconds on the line of 
zero blood pressure.) This doff's weight was 15.2 kg», normal blood pressure^ 116 mm. 
Between 1 and 2, 1 c.c. of potassium phosphate was injected mtracisternally into an 
unbled dog. Blapsed time between A and B was 5 minutes. 

. C, This dog’s weight was 6,5 kg. The dog was bled at the rapid rate of 322 c.c. 
in forty-flve minutes. The blood pressure fell to 30 mm, Hgi at which point before 
blood could be reinjected, respirations ceased. While artiflcial r^piration was 
being given, 0.4 c.c. (arrow) of potassium phospliate was injected. There was no 
effect 

, ' b and E, The dos's weight was 18.6 kg. Potassium phosphate, 2 o.c.. was injected 
mtracisternally into the unbled dog. (1 and 2.) The interval between D and B 
marks four minutes. There was a marked rise in pressure followed by a rapid fall 
and death due to respiratory and circulatory failure ; S, -i,» 5 and 0 represent pauses 
of the drum for thirty seconds each. 

F, G, and H, The dog's weight was 13 kg. This dog was bled rapidly 475 c^. so 
that at (I) blood pressure fell to 36 mm. Immediately, without reinjection of blood 
(as in the Wiggers-Werle technique), 0.5 c.c. of potassium phosphate was injected 
(i and 2) and again at (3 and 4) 0.4 c.c. was injected. There was a tendency for the 
pressure to drop, although only slightly, so at 5 and 0 blood was reinjected and 
blood pressure rose above normal. 

The dog's weight was 15.4 kg. ; this dog was bled 895 c.c. -^ter having been held 
at shock levels for three hours the blood was reinjected; a indicates the end of the 
mjection. .The blood pressure rose but rapidly slipped. As respirjuion failed, arti- 
ficial respiration was begun at b. At (1), 0.4 c.c. of Potassium phosphate was in- 
ject^. At (2), artificial respiration was begun and an additional 0.4 c*c, of po 
tassium phosphate injected. 
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30 mm. Hg for 30 to 45 minutes. In all of these eases when the full 
amount of withdi'aAvn blood was reinjected and no sustained rise in blood 
pressure was produced, the dog was considered to be in shock and the 
solution of potassium phosphate w'as then injected intracisternally. 

iilean blood pressure was I’ecorded with the mercury manometer from 
the other femoral arterj’^ and respirations by thoracic cage pneumograph 
and tambour. The solution consisted of % molar (isotonic) solution of 
potassium phosphate (mixture of KH^PO^ and KoHPO^ brought to 
pH 7.6) as prepared by Stern.^* ® It was injected by cisternal needle 
with the dog’s head in a lateral dependent position. Stern'*' recom- 
mended 1 to 2 c.c. as the therapeutic dose for a 70 to 75 kg. man. Calcu- 
lated on this basis, 0.4 to 0.5 c.c. was considered therapeutic for the 15 
to 18 kg. dog. The amount of blood withdra^\^l varied from 10 to 60 
per cent of the estimated blood volume. 

COMMENT 

In Pig. 1, A and B we obtained a positive response to intracisternal 
injection of potassium phosphate in a normal dog. There was first an 
inhibition of respiration and then acceleration. Blood pressure rose so 
rapidly and vigorously that the record shows carotid sinus slowing of the 
heart. Pig. 1 0 is shown to illustrate the negative response obtained 
when the shock level was maintained according to the technique of 
Wiggers and Werle. Fig. 1 D and E demonstrates the sudden collapse 
after vigorous stimulation when about four times the calculated dose of 
potassium phosphate is injected. Pig. 1 F, G, and H illustrates the bene- 
ficial effect of intracisternal potassium phosphate and blood when the 
blood pressure is lowered for only a brief time. In Fig. 1, I, the blood 
(895 c.c.) had been reinjected but respiration had failed. Here at a 
higher level of blood pressure, even though artificial respiration is 
instituted, potassium phosphate fails to produce a favorable response. 

DISCUSSION 

In reviewing the work of Chvoles,® it is interesting to note that in 
the protocol of his experiment (one illustration), an 11 kg. dog whose 
initial blood pressure was at a level of 150 mm. was .subjected to a frac- 
ture of the tibia and withdrawal of 250 c.c. of blood. This dropped 
the blood pressure to 60 mm. in the forty minutes involved in the proce- 
dures. Immediately 1 c.c. of potassium phosphate was injected and the 
dog manifested improvement which was maintained one hour and fifteen 
minutes later. The last recorded blood pressure was 170 mm. 

This opens the question as to the validity of the criterion of the state 
of shock. In our experiments the dogs were bled according to the tech- 
nique of Wiggers and Werle. Only when reinjection of all withdrawn 
blood failed to produce an effect was the dog considered in shock. Then 
potassium phosphate was injected intracisternally. Whenever the pres- 
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sure was above 50 mn>. we obtaiuoil l’avoi’al)le responses. However, wlieu 
the animal was in a prcearious condition, injection of the pho.spliato was 
not only ineffective but api)arontIy dangerous. Large doses (appi-oximat- 
ing four times the calculated therapoutie do.se) resulted in dramatic rise 
in blood pi'essure but were followed within a short time by death due to 
failure of blood pre.ssure and respiration. 

The ionic effects of calcium and pottissium when injected into muscle, 
for example, cardiac muscle, and into the peripheral circulation are 
usually in opposite directions. In general an increase of the K/Ca ratio 
produces the phenomena of para.sympathetie stimulation. Tlie opposite 
effect is obtained, namely, sympathetic (accelerator) stimulation, when 
there is an increase of the Ca/K ratio. 

There is a i-eversal of these ionic effects, however, as demonstrated by 
Stern and co-workers and likewise shown in our experiments, when the 
potassium salts are injected intracisteimally. With potassium phosphate 
we have obtained tremendous rises in blood pressure in normal animals 
and acceleration of pulse and respiratory rates. Animals in .shock, how- 
ever, did not respond uniformly. At times there was an increase in 
pulse rate and blood pre.ssure, but in some instances the action was ap- 
parently depre.ssant. In normal animals lai'ge doses produced .spec- 
tacular stimulation which was followed by .sudden collapse and death. 
Certainly the direct central action of potassium pho.sphate is remarkable. 
Its exact mode of action is not definitely known. 

CONCLUSIONS 

1. The inti’acisternal injection of small amounts of potassium phos- 
phate (pH 7.6) in normal dogs stimulates re.spiration and pulse rate and 
produces marked elevation of blood pressui’e. 

2. When injected in dogs subjected to hemorrhagic hypotension and 
shock the result is not uniform. 

3. Large doses of pota.ssium phosphate increase respiration, pulse, 
and blood pressure but may be followed by failure and sudden death. 

ADDENDUJl 

In a recent article, C. B. Downman and C. C. Mackenzie (Lancet 245: 471, 
1943) report the effects of intracisternal potassium phosphate injection in rabbits. 
These investigators obtained rise of blood pressure, augmented respiration, and 
increased muscle tone following the injection but they found that these responses 
were not altered by previous hemorrhage. They obtained no permanent toxic 
effects following the injection. 

I wish to express my thanks to Dr. Ernest Sachs for his interest and to Dr. Joseph 
Erlanger for his generous suggestions in carrying out this study. 
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TliAUiMATIC PERKORATlONt? OF TIIK SIMALL INTESTINE 
DUE TO NONPENETRATING ABDOiAIINAL INJURIES 

A SuRYIiY 01' EU'.IITKKX OaSKS 

Bkuxaui) J. Ficaura, Brooklyn, N. Y. 

(From the Kini/.s' County Suryictil Division of Kinys County Hospital) 

IXTUODUOTIOX 

P ERENNIAL interost in tnuunatie abdoniinal injuries lias been mani- 
fested by the surgeon. In eivilian life the automobile, heavy in- 
du.stry, and simple aeeident.s produce innumerable inti-a-abdominal in- 
juries. The advent of war has increased still further the interest in this 
subject. Among those organs injured subsequent to blunt trauma to 
the abdomen is the small bowel. The diagnosis of rupture of the small 
intestine is very diflicult at times. It is liojicd that the information 
gathered and reproduced here will be of assistance in facilitating the 
diagnosis of small bowel perforations. In those instances where the di- 
agnosis is entertained, early operation will aid greatly in reducing the 
mortality caused by nonpenctrating trauma to the abdomen. 

Traumatic perforations and rents of the small bowel occur when an 
unexpected blow strikes the abdominal wall. 'When a blow is received 
unexpectedly the muscles of the abdominal wall are not contracted. 
This lack of muscle ‘’splinting’’ leaves the viscera unprotected and ex- 
posed to the full power of an assailing line of force. Therefore the 
abdominal viscera have little protection against injury under these 
circumstances. Usually the subcutaneous tissue and the abdominal 
muscles absorb the shock of blunt trauma, thus diffusing the power of 
a blow. 

When the small intestine becomes the victim of trauma, there are 
several areas most often involved. These are the fixed segments: the 
duodenum, near the ligament of Treitz, and near the ileocecal region. 
When blows to the epigastrium injure the duodenum, the third portion 
is most frequently affected. This occurs because it is attached to the 
bodies of the upper lumbar veidebrae by peritoneum. A sudden strik- 
ing force directed toward the epigastrium will drive the posterior wall 
of the duodenum against the surface of the vertebral bodies producing an 
injury to the duodenal wall. Bleeding may occur in some instances. 
The bloo^ has been known to escape into the retroperitoneal spaces 
(Case 6). The same general factors produce rents in the vicinity of 
the ligament of Treitz. A potent force striking a segment of jejunum 
neai' this ligament moves the loop beyond its limit of mobility, thus 
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Table 


CASE 

xo. 

AGE 

SEX 

HISTORY 

DURATION OF 
INJURY 

ADMISSION DIAG- 
NOSIS 

X-RAY KINDIXCS 

1 

49 


ICnicked in. abdomen dur- 
ing a fight 

24 hr. preop. 

Poi'forated abdom- 
inal viscus 

Kone taken 

2 

04 

M 

Thrown from an auto 

G days be- 
fore ad- 
mission 

Paralytic ileus, 
bronchopneumo- 
nia, fractured 
ribs 

Pneumonia of the 
left side, free 
air under dia- 
phragm 

•j 

D 

M 

Struck by auto, hema- 
temesis present 

12 hr. preop. 

Perforated abdom- 
inal viscus 

Free air present 

4 

1 

U 

Struck by auto 

7 hr. from 
injury' to 
death 

Shock, multiple 
contusions, and 
abrasions 

Kone taken 

5 

50 


lucked in abdomen dur- 
ing a fight 

10 hr. preop. 

Perforated abdom- 
inal viscus 

Ko free air 

0 

14 

M 

Struck in epigastrium by 
handle bars of bicycle, 
hematemesis present 

48 hr. preop. 

1 

Possible .splenic in- 
jury 

Kone taken 

7 

53 

M 

Kicked in abdomen dur- 
ing a fight 

12 hr. preop. 

j 

i 

Possible ruptured > 
urinary bladder 

Elevation of right 
diaphragm, peri- 
toneal irritation 
noted 

8 

45 

M 

Struck by auto while in- 
toxicated, hematemesis 
present 

24hr. (?) 
I>reop. 

j 

Indefinite intra- 
adominal injury 

Ko free air under 
the diaphragm 

9 

15 

:m 

Patient riding bicycle, 
hit an auto thus driv- 
ing handle bars into 
abdomen, hematemesis 
present 

8 hr. preop, 

i 

j 

Perforation of hol- 
low viscus 

Free air under 
both halves of 
diaphragm 

10 

60 

il 

Struck by an auto 

18 iir. preop. j 

i 

! 

Perforated abdom- 
inal viscus 

No free air, frac- 
tured pelvis 

11 

«>o 
• »o 

F 

Kicked in abdomen dur- 
ing a fight 

24 hr. preop.' 

i 

Perforated abdom- 
inal viscus 

Minimal free air 
under right 
diaphragm 

12 

14 

F 

Struck in abdomen by' 
handle bars of bicycle 
while riding, uncon- 
sciousness and hem- 
atemesis present 

5^7 hr. pre- 
op. 

Perforated abdom- 
inal viscus 

Ko free air 

!•) 

53 

M 

Slipped on tile floor fall- 
ing on abdomen, no 
vomiting 

12 hr. preop. 

Perforated abdom- 
inal viscus 

Ko free -air 

14 

50 

(?) 

M 

Struck by hit and run 
driver, unconscious- 
ness, projectile vomit- 
ing 

Kot known 

Intracranial injury 
and shock 

Skull fracture 
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PKUITO* 

NIT US 

ASSOriATKI) 

IWTIIOI.OOY 

I’l.VAI. 

OUTCO.\Ii: 

AUTOPSY 

UKVKUATIONS 

General 

Lacerations of 

Developed deliri- 

Generalized perito- 


scalp 

iim tremens 2 
postop., died u 
postop. dny 

nitis 

General 

I'raetiireii ribs and 

Expired 111) hr. 

Geul. peritonitis. 


Iironohopnou* 

iitonia 

after admiss. 

Two small per- 
forations in ile- 
um 2 ft. from 
ileoccenl valve 

General 

Scalp laceration, 

Kxiiired Itli po.it- 

Generalized perito- 


friictnrc im.snl 
lioncs and hu- 
merus. laceration 
alidominal wall 

o[u'rative day 

nitis 

General 

I'raet tired pelvis 

Died 7 hr. lifter 
injury 

3 small jicrf ora- 
tions in ileum 2 
ft. from ileo- 
ceeal valve, genl. 
peritonitis 

Geiionil 

Multiple iihra- 
sions, periorbital 
eeeliymosis 

Died S hr. after 

Generalized perito- 


operation 

nitis 

Local 

Multiple eontti- 

Died Dull P.O. 

Walled oft' Vi in. 


sions and retro- 
peritoneal Item- 
orrliago 

(liiy 

perforation on 
post. Willi of du- 
odenum, blood 
from tear, iu su- 
perior pancreat- 
ico-duodenal ar- 
tery 

General 

KeebymO'iis of ub- 
domtnal wall 
and above pubis, 
prevesical 
Iicnnitonia 

Developed cysti- 
tis and wound 
infection. Dis- 
charged 43 
davs P.O. 

Generalized perito- 

General 

Multiple eontii- 
.sions, laceration 
of scalp 

Died 4 days after 


operation 

nitis 

Local 

Alultiple eontu- 
.sions and abra- 
sions 

Developed bron- 
cliopn. Dis- 
eliarge 22 day.s 

P.O. 

' 

General 

SliocU, fractured 

Expired on first 

Generalized perito- 

pelvis, lacera- 
tions of face 

P.O. day 

nitis 

Local 

None 

Discharged 19 

19 days P.O. 


Local 

None 

Discharged 15 
days P.O. 


1 Local 

1 

None 

Developed wound 
infection, dis- 
charged 46 
days P.O. 

14 in. laceration in 

General 

Shock, fracture of 

Died 29 days 

skull with brain 

after admis- 

ileum 2 ft. from 


laceration 

sion 

ileocecal valve, 
general perito- 
nitis 


Ol'KUATIVK KINDIXGS 


Moiicralc amount of iutontinal 
dual, 1*,4 iiu'U perforation in 
ileum IS in. from ileoooeal 
Junction 
Xo operation 


Small amount bile-.stuiueil fluid 
in peritoneal eavity, \\ inch 
perforation in first portion of 
tlnoJonum 


Xo operation 


Moderate amount of iute.stinal 
fluid, -'ll. laeeration ileum 
2 ft. from ileoceeal juuetion 
Contusion of pylorous and du- 
odenum. localized peritonitis 
suggesting' a wallod-off per 
foration not .«een 


uO c.c. intestinal fluid aspirat 
fill 4 in. laceration in omen- 
2 ft. from ligament 
Treitz Va cir - 
Jejunum torn 
-uO e.e. sern^mi 


ligament Treitz 
‘‘ I'll in. rent in jejunum iu- 
'olving 3'j eircumfereuee. 
_ mesenteric liematoina 
aOO 


e.e. 


uigesteu tooil, f ft. 
from lig. Treitz a rent in- 
'olving 1/, circum ' 
the jejunum. 

''Dd c.c. of purulein, .■,eiusau- 
gmneous fluid, u i/. in. lacer- 
'■itioE found 2 ft. from " 
cecal valve 

'■*00 0 . 0 . bile-stained fluid 
pom ligament Treitz 
\n. laeeration found 
Junum 


a 

in je 


oO 


“■ iiom ugament of Treitz 
z in. laceration found in je- 
.lununi •' 

®*™"''Oolored fluid with 

ilen fibrin, 3 ft. from 

ution? ^ ''icer- 

='fion found m ileum 
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producing a tear. The other most frequent location for tzaumatic 
laceration is mthin two to three feet proximal to the ileocecal valve. 
These lesions result when the external force compresses the ileum 
against the vertebi-al column or the pelvic bones Another contzhbuting 
factor may be the increase in intra-abdominal pressuic from external 
violence. How much the sudden compression of fluid or gas within an 
intestinal loop contributes to the etiology of this injury is purely specu- 
lative. 

A study of traumatic perforations of the small intestine at Kings 
County Hospital is the subject of this communication. Prom January, 
1934, to June, 1943, only eighteen authentic cases, proved by operation 
or at autopsy, were encountered Fourteen of these cases will be pre- 
sented in composite fomi The lemaining four, which came undei our 
personal care, will be presented in detail. 

CASE REPORT-S 

Case 15. — The patient nas a Cjearold colored boj who was brought to the 
hospital by our ambulance on April 24, 1944 He was found Ijing in the street aftei 
having been struck bj a trolley car There was no history of uncou'-ciousneb''. An 
hour following the accident, the patient complained of abdominal pain, was ^ery 
restless, and vomited twice The lonutus was gastric contents, no blood in the 
vomitus recorded. 

Examination on admission reiealed a fairly well dei eloped, poorly nourished, 
apathetic Negro boy. His pulse was 104, temperature 101° F, and lespirations 22 
The significant findings were confined to the abdomen Diftuse iigidrtj with marked 
tenderness was pre«eiit in the left uppei quadrant .Auscultation leiealed absent 
peristalsis. 

Blood studies demonstrated a red count ot 4,350,000 An houi latei the count 
fell to 3,500,000. The white cells amounted to 11,000 with 89 poljmoiphonucleais 
A preoperative xray of the abdomen showed small bow'el distention, but failed to 
indicate a pneumoperitoneum 

A delay in operation occuired due to the refus.al of the legal guardian to consent 
to operation. The child was observed The record leiealed a graduallj falling 
blood pressure associated with a slow rising pulse Seien liouis after the injury 
the patient was taken to the operatmg room. 

Under general anesthesia, through a midline uppei abdominal incision, an ex 
ploratory laparotomy was performed. No free fluid was found in the peritoneal 
cavity Six inches from the ligament of Tieitz a laceration on the antime^enterio 
border of the jejunum was found This rent was one inch in length An inflara 
matorj plastic exudate surrounded this area of perforation Tins laceiation was 
repaired m the usual manner, and the abdomen closed in layers The patient was 
given a blood transfusion during and following tins procedure The cluld had an 
uneventful lecovery and was discharged on May 11, 1943. 

Case 16 — This is the case lustorj of a 45 jear old white man who was stiuck bj 
an automobile on the night of June 19, 1943 Following this accident the patient 
was unconscious More detailed mformation could not be obtained. 

Physical exammation on admission demonstrated the following positive findings 
The temperature was 97° F, the pulse 100, respirations 18, and the blood pressure 
100/70. A strong alcoholic odor to the breath was piesent The natient was un 
conscious with only slight response to noxious stimuli Dued blood was present m 
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hotli iiaros and lu batli evtorual auditory meatutes. Multiple abrabioiid weie noted. 
The blood mentioned apparently aiObO fioni a laceiation of the face. Mild to mod- 
erate .spasm of the abdominal muscles in the upper abdomen iias the only abdominal 
fmdinjj of note. 

Four hours after admission the patient legained eon-eiousiiess and complained of 
abdominal pain. Abdominal rigidity was now •reneriili/cd with marked tendciness 
in both lower quadiaiits. ishortly after this he lomited a modeiate amount of daik 
black material resembliii'i old bloixl. At this time his blood piessiiie was 70/10, the 
pulse was l.U), rapid, and thready. Catlieteii/ation emptied the bladdei of si\' ounces 
of clear urine. 

The patient was y:i\en a blood tiaiisfusion, tieated toi shock, and transfeired to 
the Mirgical scriice. Hecenteen hoiiis after admission an exploiatory opeiation was 
performed with a preopeialixe diagnosis of a peiloiatcd abdominal mscus. 

A preoperatue roentgenogram of the abdomen showed distended loops of small 
intestine. Xo eiidence of free air iiiuiei the di.iplii.igiii could be demonstrated in 
this or other roentgenogianis. 

At operation the peritoneal ca\ity was found to contain a large amount of slightly 
cloudy, blood-tinged Hind. Loops of ileum m both lower quadrants were co\eied 
with a thin plastic e\iid!ite. Two feet proMiiial to the ileocecal ^alvc, tliree per- 
forations were found on the antimesuntenc bolder of the ileum. The largest was one 
inch in length, the smallest one-foiiith mill, and the other one-half inch. The usual 
t.\pe of repair was accompilished. Closiiie of the abdominal incision was in lajers 
with catgut and black silk for the skin. 

On the sixth postoporatLe day the patient de\ eloped delirium tremens. He subse- 
quently had a wound infection, but tinally left the hospntal on the forty-third post- 
operatne day. 

Case 17. — This is the history of a oO-jeai old white jicddler who was kicked in 
the abdomen scweral times during the couise of an attempted lobbery. He did not 
lose consciousness wliile he was being assaulted. He was taken to another hospital, 
about lOiOO P.M. on a Saturday night. Heie both his chest and abdomen weie 
xrajed and repoited to be negatiie. At this tune a diagnostic paracentesis ab 
doniiiiis in all four quadrants was earned out. This likew'ise failed to reveal any 
posituo information. After this tieatmeiit the patient signed Ins release from the 
hospital and went to Ins home which w.is in another section of the city. While at 
home he had moderately se\eie pain thiougliout the abdomen associated with con- 
stipation. His family physician w.is called and advised hospitalization. About tins 
time he vomited on two dilleient occasions. Theie was no blood in the vomitus. He 
Anally enteied Kings County Hospital at 3:30 a xi. on Sunday morning (May, 1943). 
Physical examination revealed the patient as being in moderate distress due to ab 
doimnal pain. The temperatuie was 99° F., the pulse 84, le-piiations 18, and the 
blood pressure 100/60. The significant physical findings were confined to the ab 
domen. Respiratory- excursions A\ere limited in the lower half of the abdomen associ- 
ated w-ith lower abdominal distention. Modeiate tenderness w-as elicited in the right 
lower quadrant without rebound. Slight iigidity wa'* found in both lower quadiants. 
There was no obliteration of liver dullness. Peristalsis was not audible. There was 
no climcal evidence of free fluid in the peiitoneal cavity. A reducible right indirect 
hernia was noted. Rectal examination demonstrated nothing of note 

Flat plate x-ray of the abdomen showed obliteration of the lateral abdominal 
muscle wall shadow indicating the presence of fluid within the peritoneal cavity. 
Distention of the small bowel was demonstiated, wliirh was consistent with an 
adynamic ileus as seen in peritonitis. No fiee air was visualized under the dia 
phragm. 
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'I’iie pa.tient wits- gnen a blood tianfafu'-ion and .subjected to an evploiatory op- 
eiahon four hours after admission. When the pentoncul cavity uas entered a mod- 
erate amount of cloudy fluid a as encountered. Seveial loops ol ileum in the right 
loner quadrant were adherent to each other by means of a fibiinous plastic exudate. 
Ts\'o perforations in the ileum ^^elo discovered, one fourth and one half inch in di- 
ameter^ respectively. The first "as one and one half feet proximal to the ileocecal 
junction, the other »ix inches piroximal to the first perforation Tliese peif orations 
were repaired m the muat fashion and the abdomen dosed in the routine manner. 

The postoperative course uas complicated by a giovsly infected uound iihicii 
necessitated secondaiy closure. Tiie patient nas alloncd out of bed on tiia tiienty- 
fitth postogeratii e day and dischaiged forty -feeieu dais aftw operation. 



I.— Piec air is clearlj visible under the diaphragm indicating a perforation of 
a hollow viscus (Case 18), 

C.VSE IS. — -A 45 yeai old uhite man arrived at the liosiiital at 3 ,i.m. oii June 17, 
lOf."!. He complained of pain in the lower abdomen a'-sociated with diiScuVty of 
urination. Ail these complamtb were of tno neeks’ duration. In addition he had 
•A productive cough for the same two weeh"-. 'Die day befoic ndniission wms the 
worst day of tiie entire two week penod. The p,iin became nnbearabie and the 
urinary difficulty increased in interwify. Upon que-'tionuig by .i member of tbe bouse 
^tnff the patient said that liis pain i.a, fiist geaerali/ed, then localued to the right 
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lower (nuuliiiut; vou\itin;j Collowoil llio oii'-ct oC Iiia Hist bout oi; piiiii. An im- 
portant bit of infoniiation was olilainoil liy tlie soooint oxiiminor. Tlio patient in- 
formed liim tliat l\Yo days liefoie enleiiii;^ tiie hospital, lie strnelc his abdomen 
a};ainst the side of liis lied while attemjitinp; to no to tho bathioom. As lie was 
getting out of bed. lie felt very weak, •■eemed to faint, fell and struek his light side 
while fulling. Sinee his fall the abdominal i>ain has beeoine progiessively worse. 
This pain piompted him to enter the ho.spital. 

Examination on admission showed that the tempeiature was 1011.2° P., respira- 
tions ;12, pulse 122, and blood piessuie llO/tiO. The signitieant liiuUnga woio ab- 
dominal. The abdomen was lolund, moved sluggishly with lespirations. Eight 
reetus rigidity with right lower (piadiant tenderness and lebouml wero prominent. 
Peristalsis was maikedly diminished on auseultation. A positive Bastedo sign was 
olioited. Rectal examimitton demonstrated ii fullness in tlie riglit pelvis which was 
tender on eompression. Tho prostate was .slightly enlarged. 

It was thought that the patient had getierali/.ed peritonitis due to a perforated 
peptic iileer, or due to a g'aiigioiiou.s perfoiuled a])pendix. 

A flat plate of the ahdomi'ii ami an x-iay of tlie chest weie ordeied at that lime, 
Tho roentgenogiam of tho ahdomeu imiicaled jieritonitis. Jn addition, fiee air wa.s 
clearly visible under the diapluagiii. 

Coiiservathe therapy was iiistiluted. This consisted of intiaveuous llnid.s, chemo- 
therapy, blood transfusion, Fowler’s position, and sedation as needed. 

Four hours later the following note was made. The white blood count had risen 
from 8,930 witlv 92 per cent polymorplionuclears to 1:!,100 with 95 per cent poly- 
morpliouucleurs. Abdominal signs became more localized to tlio riglit iliac region. 
Obliteration of liver dullness with x-iay evidoneo of air under the diapliragm indi- 
cates a perforation of a hollow visciH. An immediate operation was advised. 

An exploratory opoiatiou was performed twelve houis after admission. A lacera- 
tion on the antimeseiiteric holder of tho ileum one ineli in length was found two feet 
from the ileocecal valve. Gener.ili/.od peritonitis was piesent. The perforated area 
was adhoient to the ajipeiidix. It appealed tliat tlie appendix was making an in- 
effectual attempt at walling off the perforation. The ajipendix itself was surrounded 
with a dense plastic exudate. Two colleetions of purulent exudate were found in 
the pelvis. The perforation was sutured and tho abdomen closed after the usual 
deposition of sulfanilamide into the peritoneal cavity. The prognosis was very 
unfavorable and the question presented itself as to the advis.ability of the operation. 

Bostoperatively the temperatuie was septic in type rising to 102 and 101° F. 
The pulse was rapid, tliioady and of poor quality. On the second postoperative day 
the patient expired. Ho autopsy was obtained. 

DISCUSSION 

All analytic study of these eighteen cases brought to light many salient 
factors of importance. These will be discussed individually. In view of 
the fact that the number of our cases is limited, it was thought best not 
to intei*pret our findings in terms of percentage, but rather to concern 
ourselves vuth certain general principles derived from onr survey. 

The most important single contribution made by the patient, which 
aids us in arriving at a diagnosis of intestinal perforation, is the history 
of trauma followed by abdominal pain. Either continuous or intermit- 
tent pain which is persistent, associated with vomiting or hematemesis, 
ina3’' indicate visceral injury. Hematemesis is especiallj'^ prominent in 
perforations of the duodenum. In our series, five out of seven patients 
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Avith rupture of the duodenum or of the jejunum near the ligament of 
Treitz gaA'e a history of bloody vomitus. The surgeon should not be 
deceived by a post-traumatic period of freedom from symptoms.’ A 
history is possible in which the patient with an intestinal perforation 
has walked and showed no signs of an abdominal calamity only to seek 
medical assistance hours following injury. 

Examination of the patient in most eases suggests the presence of an 
acute surgical abdomen. Where a decision cannot be reached as to op- 
erabilitj’-, frequent repeated physical examinations are important. The 
pulse and blood pressure should be recorded liourlA'. A steadily rising 
pulse rate, after the initial shock of injury has subsided, is especially 
significant. Often a varying picture may be present Avithout any definite 
physical signs. The patient may eventually enter the hospital for an 
associated minor injury or because the first noted symptoms Avere those 
complicating the injury (most often peritonitis). The evidence of shock 
may shoAV itself many hours after the injury. This may be due to the 
leakage of intestinal contents into the peritoneal cavity following an 
initial Availing off of the perforation. Symptoms and signs of peritonitis 
are present Avhen this state exists. 

The diagnosis clinieall}'’ categorizes these eases into three groups: 

1. Those patients Avith severe multiple injuries .Avhich are in- 
evitablj" fatal 

2. Cases that demand immediate surgical intervention 

3. Situations in Avhich the diagnosis is doubtful and the in- 
dications for and against operation are not definitely estab- 
lished 

In the care of this last group the mortality may rise or fall. If there 
is one sign or symptom pointing to the possibility of a perforated Anseus, 
and the patient is a satisfactory risk, .surgery should be undertaken. 

An accAArate diagnosis lAAay be reached occasionally by meaiAs of a flaA 
plate x-ray of the abdomen. These i-adiographs should be taken in the 
sitting positioAi or standing Avhen possible. Thus, the free gas in the 
pei'itoneal cavity can ascend and is more easily recognized by its con- 
centration beneath the diaphragm. A crescent of sickle-shaped gas 
aecAAmulation over the liver and beiAeath the diaphragm can be seen in 
positive cases. Gas AvheiA present is certaiiA evidence of intestinal per- 
foration. If it is absent or AAnrecognized it does not I'Atle otAt this pos- 
sibility. An accAirate evahAation of OAir cases in this regard eotild lAot 
be made siiAce this procedure AAms omitted in several instances. We liaA'e 
noted, hoAvever, that free air AAnder the diaphragm Avas seeiA more fre- 
quently in pei-forations of the Aipper small boAvel, especiallj AA’hen the 
dAiodeiiAim Avas involved. This is due to the fact that the stomach con- 
tains mAAch air. ThAAs, Avhen a peii'oration occAArs in its vicinity this 
air is liberated. Perforations near the ileocecal valve have a tendency to 
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be wallcil off by loops of iiilestino or omi'iiluin and inl'requeutly yield 
suflieiout air to be demonstrated \nuler the diaiibragm. Moreover, these 
lower segments do not eontain mneli air. In .some eases a jiaralylie 
ileus from the injury may be seen by x-ray. This is due to inliibition 
of peristalsis. The ileus allows a plastic exiidate to cover the perfora- 
tion. Following the ingestion of food, peristalsis commences again. This 
movement l)reaks the exudate about the jicrforation and air may be 
eliminated and visualized by roentgenogram. 

^Yheu the diagnosis of small bowel ])erforation has been made, surgery 
is contemidated. The preoperative treatment for shock and dehydra- 
tion is of paramount importance when indicated. Whenever po.ssible, 
the choice of the anesthetic should be mmlc by the ane.sthctisl. In al- 
most alt of our ca.ses general anesthesia was employed. 

At operation a right rectus incision was favoi-ed. This incision could 
be extended interiorly or suiieriorly as the neetl arose. Upon opening 
the peritoneal cavity the type of tluid encountered hinted at the loca- 
tion of the perforation. Perforations in the lower segments of small 
bowel expel much tluid into the i)eritoncal cavity. The liuid is typical 
of small intestinal content.s. In lesions of tlie up])er segments little or 
no fluid is found. lOspeeially is this true if the trauma occurs after the 
stomach has l)een emptied. When tluid is encountered it is similar to 
that seen in perforated peptic ulcers. Duodenal rents may be associ- 
ated with bile-stained fluid, lletropcritoneal hemorrhage was en- 
countered in one case due to a tearing of tlie superior panereatieodu- 
odenal artery. 

Identification of the type of fluid in the peritoneal cavity facilitated 
the exploration of the intestinal tract. When little or no fluid was found, 
examination of the small intestine commenced at the duodenum and was 
traced distally. A large amount of fluid indicated that primary ex- 
ploration should commence at tiie ileocecal valve and be traced prox- 
imally. The perforations in the terminal ileum usually occurred within 
two to three feet fi'om the ileocecal .junction. In this area many eases 
revealed the perforations to be multiple (two or three). This was con- 
trasted with single lacerations as found in the duodenum or near the liga- 
ment of Treitz. In the majority of our cases the lacerations were located 
on the antimesenterie border and had a tendency to be transverse in 
direction. When genei’alized pei’itonitis Avas found, the exploratory pro- 
cedure as described could not be followed satisfactorily. 

In some of these cases a prognostic sign Avas observed beneath the 
parietal peritoneum. It is knoAAUi anatomically that the attached surface 
of the peritoneum is rough, being connected to the inner sui’faee of the 
parietes by means of ai’eolar tissue termed the subserous areolar tissue. 
This areolar tissue is covered by a layer of flattened mesothelium Avhich 
gives the peritoneum its smooth transparent glistening appearance. 
It has been noted in cases of peritonitis that this mesothelial surface 
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retains its normal characteristics. However, the subserous areolar tissue 
alters its appearance. The color becomes a muddy grayish green, due 
perhaps to extensive and intensive absorption of toxins from the perito- 
neal cavity. This discoloration is seen where the peritoneum is most 
closely adherent — as in the middle line of the abdomen. In all cases 
where this discoloration was observed the outcome was death. This ob- 
servation has been recorded in cases other than those discussed in this 
series. At autopsy the discoloration cannot be demonstrated since the 
peritoneum shows postmortem change and other alterations compatible 
with peritonitis. 

Following the surgical repair of the traumatic perforation.s, in this 
series, chemotherapy was employed routinely since the adoption of this 
therapy for intraperitoneal use. Sulfaiiilamidc, o to 10 Gm., and in 
some instances mixtures of sulfanilamide and sulfathiazole were em- 
ployed. It is felt that the eventual outcome was not influenced by this 
therapy. 

Of the eighteen cases presented, only eight patients survived. Thus, 
it can be appreciated how high the moj-tality is in this type of abdominal 
trauma. A contributing cause is the multiple injuries. Where severe 
multiple injuries are present, in addition to the small bowel rents, the 
outcome is usually death. In the majority of our cases the perforations 
in. the small intestine were the most outstanding injiny and with its 
complicating peritonitis, was the cause of death. In onr mortality of 
ten patients, seven of those had complicating injuries or illnesses. The 
lowering of this high mortality resides with the surgeon. A decision for 
or against operation in traumatic abdominal injuries should he made 
as soon as possible. Ideally, four to six hours after the accident is the 
most favorable time. Delay, lingering, and waiting are the most common 
reasons for a fatal outcome. The longer the delay, the more unfavorable 
is the prognosis. This delay may Ijc due to the patient’s failure to seek 
early medical care. Occasionally the delay is caused by the surgeon who 
fails to evaluate the serious nature of the injury. 

SUmiAKV 

1. Injuries to the small intestine caused by nonpenetrating trauma 
constitute one of the most lethal conditions encountered in abdominal 
surgery. 

2. Eighteen cases of this type, Avithout evidence of severe injury to 
the abdominal wall, are presented for critical study. 

3. The importance of the history is stressed. This should exclude 
the possibility of previous abdominal disease, and notation shoxild he 
made of the time passed since eating or drinking. 

4. In the physical findings a progressively rising j)ulse rate and a 
change from local to generalized abdominal tenderness with rigidity are 
mdieafors for surgical intervention. 

5. Roentgenograms of the abdomen are valuable aids in the diagnosis 
when air is present under the diaphragm. When gas is not visualized 
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it does iioL exehuie the, possibility oC pei't’orutiou oi! a hollow viscus. 
Positive x-ray findinps are more coinmou in tierforalions ol‘ the upper 
small bowel than in the lower se.i>nieiils. 

(). Leucoeylosis may or n\ay not be present. 

7. At operation the eharaeter of liu; free llnid in the peritoneal cavity 
suggests the location of tlie traunmtie, pathology. 

S. The most fretpienl sites of rupture are: within l\vo to three feet 
from the ileoeoeal juiielion, the (hiodennm, and near the ligament of 
Treitz. Perforations of the ileum often are multiple. Those in the du- 
odenum and the vicinity of the ligament of Ti'ciiz are usually .solitary. 

9. An analysi.s of these ca.ses demonstrates that an individual of any 
age may .suffer an intestinal perforation. 'I'here was a predominance of 
white male patients in this serie.s. 

10. The mortality in visceral tiauima is uiuisually high. Ten of our 
eighteen patients sueeumhed to their in.jurie.s. The exec.ssive mortality 
is duo in part to multiple in.iuries. A decrease in mortality rale depends 
upon improved diagnosis, plus the approj)riato time for .surgical intei’- 
ferenee. 

COXOLUSIUX 

The purpose of this communication was to present the studied results 
of a surgical problem associated with a high mortality. I’his problem 
concerns in.iuries to the small inlestiue produced by no)ipcnelrating 
forces to tlic abdomen, however .slight they may be. Clinical cxporieuco 
warrants the belief that the unfortuualc outcome in many instances, al- 
though easily uudevslood. eau be prevented, since tlie surgical repair 
in almost all cases is not difficult. 

Early diagnosis and immediate treatment are tlie measures necessary 
for adequate solution to the problem. Perforation of the small intestine 
is a potential in.jury following any alrdominal trauma. A patient who 
has sustained an unexpected blow, or oilier trauma, to the abdomen 
.should be held in suspicion as a candidate for a small bowel rent. 

Successful treatment to obtain eventual recovery is depeudeut upon : 

1. Immediate recognition that an intra-abdominal perforation 
exists. 

2. A decision that an operation is necessary provided the 
patient is a satisfaetoi-y operative risk. 

3. The least piossible delay plus the most rapid method of op- 
erative repair. This Avill tend to decrease what seems to be 
an unusually high mortality. This mortality is attributed to 
peritonitis resulting from delayed operation. 

It is hoped that this survey has contributed in some way toward 
facilitating the diagnosis of small bowel perforation. When this diag- 
nosis has been reached, an exploratory laparotomy is imperative. Sur- 
gical intervention offers the only hope of recoveiy in perforations of 
the small intestine. 



SPINAL ANESTHESIA 

A Stuoy op Safety Pactobs axd Postopebatito PuLiioN’AKY 
COilPLICATIOX IX 1,344 COKSEGUTIVE GeNER-VL SuR- 
. Gic.vL Procedures ox Nav.ul Eecruits 

E. Deax Babbage, Lieutexant Cojimaxder, ^Iedical Corps, U.S.N.R. 
AXD Oharues W. HcLaughlix, Jr., Lieutexaxt Coaiaiakder, 
3IEDIGAL Corps, U.S.N.R. 

S AFETY factors in any anesthetic agent have always been of para- 
mount interest to anesthesiologists and surgeons. This is especially 
true when anesthesia is induced by the spinal method. 

We wish to report our results at the HcIntire Dispensary, U. S. Naval 
Training Station, Great Lakes, III., in a group of 1,344: young men 
admitted to tliis institution for corrective surgical procedures during 
a six and one-half month period from Jan. 1 to July 15, 1943. The 
majority of these recruits were beDveen the ages of 17 and 24 years, 
the oldest being 39 and the youngest 15. 2Iost of the surgical proce- 
dures were of a rehabilitory nature in men entering the service rvith 
inguinal hernia, hydrocele, varicocele, or ventral hernia. The remainder 
of the procedures were for injures or acute inflammatory diseases the 
men contracted during their boot training, such as appendicitis, hem- 
orrhoids, and fractures. 

This training station draws its recruits from a large area of the 
United States, extending into the Eastern seaboard, the deep Soiith, 
and the Pacific Coast, llany of these men have never seen ice or 
snow and travel here during the winter months in clothing which is 
quite inadequate. A majority of the recruits arrive at the station after 
sitting up for twenty-four hours or longer in railway coaches and are 
suddenly introduced to a vigorous noi'thern climate. Within twenty- 
four hours they proceed through the recruit examination line. In this 
period of examination at least two hours are required during which 
time the men are without clothing. Those requiring surgical attention 
are withdrawn from this line and transferred for hospitalization. As a 
consequence of this intimate exijosure of men from different localities, 
respiratory infection is rampant, especially during the Avinter and spring 
months. 

In February, 1943, we established a surgical preoperative ward in an 
effort to screen all surgical patients with respiratory infection. All pre- 
operative cases of an elective nature were admitted to this ward which 
is under the direction of one of the surgical staff. Histories and phys- 
ical examinations were done on the ward, routine blood studies and a 
urinalysis obtained, and the temperatures Avere recorded every four 

Received for publication. .Aug. 23, 1943. 
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hours. No iiiaii was .sul).joc.U;(l to a major sui-gical procedure until he 
had been observed in the ward for tliree days, during' Avhich time he 
imtsl have maintained a normal temperatui'c before becoming eligible 
for surgery. Likewise, no one was operated upon by an elective pro- 
cedure who demonstrated a very red tiiroat. As an added precaution, 
the candidate.s for surgery were in.speeted carefully the morning they 
were scheduled for operation. During the six and one-half month 
period, 174 ca.ses in which the patients were considered .satisfactory 
for operation wore, canceled on the day they were listed for surgery 
because of a slight degree of fever, the development of a sore throat, 
or other .symptoms of a mild upi)er re.spiratory infection. We are con- 
vinced that this careful preoperative study and observation period has 
paid dividends in lowering our incidence of posto])ei'ative re.spiratory 
complications. 

It is .suggested that this report of our results with .spinal anesthesia, 
using ditferent agents, may be of assistance to the .surgeon Avho has 
not had the good fortune to have available the services of an experi- 
enced anesthesiologist. 'I'his situation will occur many times during 
the remainder of the war, e.specially aboard ship and at small isolated 
shore .stations. 'When a surgeon, un.skilled in the use of anesthetic 
agents for intraspinal use, is called upon to give a spinal anesthetic, 
he immediately a.sks himself .several questions: 

What agent shall be employed ? 

What do.sage shall bo given? 

What interspace shall 1)C used I 

What shall be the volume of the solution injected? 

How .shall the operating table be tilted, i.c., head 
up, Hat, or head down? 

What if the anesthetic goes too high? 

What if the anesthetic is a total failure? 

Nowhere can the answer to all these questions be found in any one 
textbook or any recent article in the literature Avhich is readily aAmil- 
able. The Navy has answered one question concerning the agent to 
he used, since the only preparation on the .supply table is procaine 
hydrochloride. Any other agent must be especially requisitioned. 

In this dispensary the surgical procedures Avere performed by four 
surgeons. The anesthetics Avere giA'en or snperAdsed by one of us and 
an established routine Avas employed. All patients were giAmn a pre- 
operatWe hypodermic or morphine sulfate, gr. ^4> atropine sulfate, 
Kso- This Avas administered approximately one hour before the 
scheduled time for operation. Just before the lumbar puncture was 
done, one-half of a syrette of ephedrine (37 mg.) Avas given. The re- 
mainder Avas kept sterile for use later in the operation if necessary or 
for another patient. 
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The spinal puncture Avas made in the thiz*d or fourth lumbar inter- 
space, with the patient lying on his side, using a 20 gauge needle with 
a sharp point. Either 150 mg. of procaine or 150 mg. of metycaine 
were used. The patient was immediately placed on his back folloA\riiig 
the injection. The table was left flat in all cases, unless the height of 
anesthesia was inadequate. In this latter ease the head of the table 
was lowered until anesthesia was sufficiently high or the conclusion 
reached that the anesthetic Avas unsatisfactory. 

This procedizre AA^as used in all cases submitting to herniorrhaphy, 
appendectomy, or operations on the genitals AAuth satisfactory anes- 
thesia persisting for approximately one hour. For hemorrhoids or 
cirevnncision, 50 mg. of either metycaine or procaine Avere employed. 
For anything aboA^e the umbilicus, such as an epigastric hernia or 
cholecystectomy, and for any procedure Avhere Ave contemplated more 
than one hour might be used for the operation, fO mg. of pontoeaine 
mixed Avith 100 mg. of procaine AA'ere used. This aauII not be discussed 
further except to say Ave haAm used it fifty-three times in this series 
Avith satisfactory results. This combination has been found bj'" one of 
us (E. D. B.) to be a perfectly safe and reliable anesthetic agent for 
a single-dose technique, usually giving adequate anesthesia for at least 
ninety minutes. In general, it is desirable to consider every ease sub- 
mitted to surgery as an individual anesthetic imoblem, but our experi- 
ence leads us to believe that this routine as outlined can be safely 
folloAved Avith satisfactory results. 

Special anesthetic charts Avere maintained in a consecutive series of 
945 patients operated upon under .spinal anesthesia. From Feb. 10 to 
March 19, 1943, 150 mg. of metycaine Avere used as the anesthetic 
agent, being dihrted to 4 e.c. Avith spinal fluid. A series of 259 cases 
Avas included in this group. Three inadequate anesthesias resulted, 
and these Avere supplemented Avitli local infiltration or pentothal so- 
dium inti'avenously. Seven patients in this series of 259 deA'eloped 
total sensory anesthesia during the operative procedure. In none of 
these seven cases could the patients moA'e their arms, nor Avas pain 
elicited Avhen traction Avas made on the hair of their head. Tavo of 
them required artificial respii-ation for about ten minutes. There Avere 
no sequelae from this high anesthesia in any instance. 

From March 20 to June 1, the anesthetic agent used Avas 150 mg. of 
procaine crystals dissolved in 4 c.c. of spinal fluid. There Avere 337 
cases in this series. In none of these cases did the anesthesia extend 
sufficiently high to produce any respiratory distress. A very feAV pa- 
tients experienced slight transient numbness in their fingers but no 
motor paralysis of the arms Avas evident. Nine inadequate anesthesias 
resulted and these Avere supplemented Avith local infiltration or intra- 
venous sodium pentothal. 

From June 1 to July 1, 1943, metycaine Avas again employed as the 
anesthetic agent, using 100 mg. dissolved in 3 c.c. of spinal fluid. In 
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this sei'ios ot' 1()4 casos, om* unsatist'actorj’- aiiostliesia was observed, 
twelve patients developed nausea on the talile, and total sensory anes- 
thesia developed on throe oeeasions. 'Phis liij^h iueidenee ol! total se7i- 
sory anestiiesia eonfirmed our experience with this ai^cnt noted in the 
previous iiroup of eases. 

From July L to July in, l!)4J, the anesthetic agent employed was 
again procaine, there l)eing IIJ ca.ses in this groui). Five of these pa- 
tients developed nausea and one ease of inadetpiale anesthesia occurred. 
It is interesting to note that in this latter sei-ies, we observed the only 
ease of total sensory anesthesia .seen when procaine was the anes- 
thetizing agent. Respiratory i)aralysi.s did not develop, tlie patient 
responding promptly to inhalations of oxygen. No secpielae developed. 

Careful analysis of the blood pressure curves in this series of pa- 
tients fails to reveal any marked difTerence in tiie fall of blood pres- 
sure with the two agents used, ft seldom occurred that the pressure 
dropped below 100 nun. of mercury, and in no case was a blood pres- 
sure observed that fell below SO. 'I'his is to be expected sijicc we Avere 
dealing entirely with physically robust young adult men. 

In discussing the obvious safety of procaine over that of metyeaine, 
several factors should be taken into consideration, ^letycaine in our 
hands has resulted in fewer anesthetic failures, but we believe its use 
is more hazardous unless one has at hand means for giving artificial 
respiration and one skilled in its u.se. "While in any Avell-organized 
hospital such means are available, they may not always l)e present 
under wartime conditions. Granted, there are more failures of anes- 
thesia with procaine, but in the dosage we have used, and given by the 
technique outlined here, it is a safer anesthetic for the surgeon to 
employ for lower abdominal procedure.s. It is so rare that sensitivity 
to this dosage of procaine results, that this factor may practically be 
ignored. In explanation of the higher percentage of failures with 
procaine, it has been shown since the use of continuous spinal anes- 
thesia by the Lemmon technique that most patients Avill tolerate large 
amounts of procaiire and that some individuals Avill require two or 
three times the dosage we have routinely used in this series before 
anesthesia develops. One of us (E. D. B.) has obseiwed patients Avho 
required 400 mg. of procaine before anesthesia was established and 
has used as high as 900 mg. in one patient over a period of three hours 
Avith no uutOAvard results. One may conclude from this that should 
a spinal anesthetic Avith xjrocaine proA'e to be a total failure, a logical 
and safe procedure Avould be to repeat the spinal puncture, giving a 
second smaller dose of procaine. 

There has been less nausea Avith xjroeuine hydrochloride than Avith 
metyeaine (Table 1). Fifty-one patients out of 519 Avere nauseated 
Avhen jArocaine Avas the anesthetizing agent, an incidence of 9.8 per 
cent, Avhile fifty-five cases out of 426 deA''eloped nairsea on the table 
Avhen metyeaine Avas used, an incidence of 12.9 per cent. 
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Table I 


Spinal Anesthesia; A Cojipakative Study op 945 Consecutive Cases Using Two 
Different Anesthetic Agents 




NO. CASES 

NO. PA- 

NO. CASES 


AGENT 

TOTAL 

INADE- 

TIENTS 

HIGH 

% CASES % PATIENTS 

NO. CASES 

QUATE an- 
esthesia 

N'AUSE- 

ATEI) 

anes- 

thesia 

INADEQUATE NAUSEATED 

Procaine 

519 

10 

51 

1 

1.92 9.8 

Metycaine 

426 

4 

55 ° 

10 

.94 12.9 


The following measures were employed for reduction of the inci- 
dence of postoperative pulmonary complications. All patients were 
required to breathe a mixture of 10 per cent COo and 90 per cent O 2 
for two minutes after completion of their operation and before leaving 
the operating room. The patient was instructed that he should cough 
at will if he had any desire to do so. He was shown how to hold his 
abdomen with both hands when coughing, pressure being exerted not 
over the incision, but between his umbilicus and costal margins. This 
is a very important point and gives the patient marked relief from 
pain when coughing is necessaiy. After the return of the patient to 
the ward, the corpsmen were instructed to turn each patient every 
two hours from side to back and back to side. All patients were given 
a five-pound paper bag to lireathe into while it was firmly held over 
the mouth and nose. This was done for two or three minutes every two 
hours the first three postoperative days. Cough mixtures with codeine 
were not permitted, but expectorant drugs without opiates were 
employed. 

It has been a revelation to us how little morphine was required dur- 
ing the postoperative period to keep these patients comfortable. ^lor- 
phine was given when necessary for the patient's comfort and no effort 
was made to limit its use when indicated. The average was less than 
two hypodermics for each postoperative patient since they simply did 
not seem to require its more frequent use. 

lYe have stimulated a great interest among corpsmen in postoperative 
pulmonary atelectasis, and they have been taught to recognize its early 
signs and symptoms. A sudden postoperative rise in temperature, 
pulse, and respiratory rate, lagging of the involved chest, and cough, 
which may be nonproductive, is the usual picture. The early physical 
findings may be very minimal other than a decreased respiratory ex- 
cursion and in our experience a mediastinal shift to the invohmd side 
is only an accompaniment of a lobar or massive collapse. When a 
patient does develop atelectasis, the mixture of 10 per cent CO™ and 
90 per cent O 2 is given for at least two minutes every hour, the patient 
even being wakened for this treatment during the night, until the lung 
is again re-expanded. In addition, all of these patients are cared for 
by a special watch who is instructed to turn them from side to side 
every hour, insist upon deep breathing e-xereises, and encourage cough- 
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iiD' until the obstnu'tiufr .seerotiou is oxpeetonitcd. We routinely take 
bedside x-vays o£ all sueli ehosts, but in many o£ those ivith lobular 
collapse the eondition had cleared before the 1dm was taken. Ihc 
reason tor this is that the eorpsmen are eonstantly on the alert tor 
lumr complieations and be^in CO, and 0. inhalations as soon as they 
notilV the ward phvsieian that somethin- appears to be wrong with 
a patient’s breathing. We have ob.served a total of nineteen eases ot 
atelectasis in this series o£ l.tMd ease.s, nine being lobar m tyim and ten 
lobular in extent ('Pablo 11). Xo ea.se of atelectasis has reipnred bron- 
choseopie drainage for re-e.\pansion of the lung. 

T.VUI.E II 

Posioriat-VTivE Pn.MON'.vav Co.mci.u-.vtio.s.s i.v a 

PuocEi.riiKS With .Spin.vi. .Vxi..-,rin.siA on ^A^.u. Ki.ci.iirs ^ 


.IAN. H.B. -MAlt. Al'lt. 

i i i r 


MAY jrSE JUIA- total 


I . t I I 1 0 

Tniolieobrouclviliii * * 1 •> ]il 

.Uclcctiisis ;> ^, 0 0 0 4 

Pneumoiuii T o 0 0 0 0 'j 

Acute Ciitarrliiil fo\ or ^ o Ti •> 1 0 0 5 

.tcuto tonsillitis ^ S 12 2 41 

Total ciVbOS pulmonury complicu- li ti N 

Total number major cases -t" 211 22.1 lot 1 1 1 — ^ ^ 

Surgical mortality . 0 1 '' 173 

Cases canceled .Mil. of operation — 20 0(1 .11 l< -o 

rise of temporature or acute 

tliroat _ o 0 1 9 1.7 3.1 

Per cent incidence iio.-'toperative 2.1 t.O ‘—1 

pulmonary complications — ^ — " 

We have had one death in this scries of patients developing atelectasis. 
However, this individual had a septicemia ivith metastatic pen oni is 
and at post mortem the atelectatic area had cleared aiic A\as no 
factor in the fatal issue. 

One of us (C. W. IM.) in a previous review of the literature ana yzec 
a series of 22,962 surgical procedures and found the incidence 0 pos - 
operative pulmonary complications to be 1.38 per cent. In oui expe 
eiiee at Meintire Dispensary, 41 patients have developed pos 
pulmonary complications in a series of 1,344 suigical 
incidence of 3.1 per cent. We must admit that this is slightly hig 
than the average throughout the country but we believe, considei « 
the fact that we are subjecting men who are not na ® ® 
cality to surgical procedures, our statistics are what mus 
We further believe that if these procedures were not ’ 

incidence of postoperative pulmonary complications vou 
niueli higher. . , . i 

It is of interest to note that all patients in this series 
anesthesia. It is a popular but erroneous beliel among s " 
when this anesthetic is used, the danger ot postoperative puln.on.iy 
complications is lessened. 
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SUMMARY AMD CONCLUSIONS 

1. A series of 1,344 young naval recruits subjected to corrective gen- 
eral surgical procedures under spinal anesthesia are reported. 

2. A technique for the administration and control of the spinal anes- 
thetic is outlined and the results with two different anesthetic agents 
in a consecutive series of 945 cases are presented. 

3. A higher percentage of anesthetic failures may be expected when 
procaine hydrochloride is the agent employed, but this appears to be 
offset by the greater safety of this drug. 

4. Postoperative pulmonary complications were observed in 41 pa- 
tients in this series of 1,344 eases, an incidence of 3.1 per cent. 

5. The routine use of spinal anesthesia does not result in a lowered 
incidence of postoperative pulmonary complications. 
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SENSITIVITY TO I.OCAE APPLIOATION OF SUEFANILAMIDEo 

Eikuti;xant Commandku Lkox .J. T'auukxiiaus, 

MKDICAh ColU'S, u. S. X. K. 

Oi^^SITIVITl to sulfiiniliunide is not, riiro, and cutaneous inaniL'esta- 
t ions a 1-0 well known.^ However, a wiilespread cutaneous reaction to 
the continued local application of sulfanilamide powder over a small 
wound is certainly wortli noting. 

CASK RKi'oirr.st 

C.\SL- 1.— A 21-year-oW Afarim; wa.’^ injure.l in a jeep acci.k'at, Afay IS, 1912. 
II two deep alira.-tioas of tlie left, foroaiiu just below tho 

T trealo<t liy toiiieal appliealioii.s of .sulfapyridino ointnieiit until 

uuo ,, 1912, uhea he eanie under my care. At thi.s timo lie had two necrotic 
ucers, each about one inch in diaiuoler, occurring about one incli medial to and 
below tho loft antecubital space. 

Treatment during tho ne.\t three wcek.s con.si.-ted of daily dusting tlio wouiuhs 
"1 I sulf!uulamido powder. Ho showed gradual improvement. Tim di.schargo be- 
«imo mnunml and tho ba.ve of the ulcers took on a clean, granulating appearance, 
tho wounds did not decre.a.so in size. 

On Juno 23, 1912, sixteen days after receiving tliis treatment, ho developed what 
filled to bo a mild sunburn on both .shoulders. Ho wa.s advised to keep out of 
'**m^*^*' sulfanilamide dustings of the wounds were continued. 

The no.\-t day ho reported to tho sick bay with a dilTuso, bilateral, vesicular rusli 
nc i w.as present on botli .shoulders, arms, forearm.s, hands, lingers, and palms, 
le rash was roughly symmetrical on both upper extremities, more marked on the 
\oar surfaces, and most marked in the loft antecubital space and around the .site 
® 10 original wounds. Tim fingers were .swollen and painful, but tlie rash itself 

as not painful. Sulfanilamide applications were di.scontinucd and boric acid 
dressings applied. 

Hl‘12, three days later, the ra.sh had practically disapiieared and 
®pi le ial regeneration was noted around the edge.s of the original wounds, but 
lore i\as a profuse discharge of pus from the wounds. 

On July 2, 1942, sulfanilamide powder was again applied to tho wounds, and 
y 10 next morning tho rash had recurred, identical with its previous appearance, 
rf addition, the patient complained of a dull headache and vague chest pains, 
^^ci ities for a laboratory study of the case were not available. By July 5, 1942, 
wo days after the sulfanilamide dustings were again discontinued, the rash had 
^gain practically disappeared and the ulcers were epithelizing satisfactorily. On 
•s date the patient was transferred elsewhere feeling quite well. 

O.VSE 2. A Alarine received a bullet wound of the calf of the leg during combat 
int 1942. He was treated by daily applications of sulfanilamide powder 

Do the wound, and because of the minor nature of the wound, he was kept on 
“ y- By the middle of November, about one month later, the wound had not im- 
proved a nd had taken on a weepy appearance. The skin surrounding the wound 

^ceived for publication, Nov. 4, 1943. 

and arp assertions contained therein are the private ones of the writer 

or the I o b® construed, as official or reflecting the views of the Navy Department 
ne xNaval Service at large. 

Cases 2 and 3 were destroyed during combat and are reproduced from 
y* ihe record of Case 1 is intact. 
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was covered mtli a weepy, vesicular rash. A diagnosis of sulfanilamide sensitivity 
was made and topical applications discontinued. Within ten days the wound was 
completely healed. 

Case 3. — A Marine officer received a small shrapnel wound of his back late in 
October, 1942. Treatment by his unit medical officer consisted of daily topical 
applications of sulfanilamide powder. This treatment was carried on until early 
December, 1942. At this time, the wound showed no improvement. He had devel- 
oped a generalized vesicular rash, similar in appearance to that in Case 1. It was 
distributed over most of his body surface. Because of this condition he was 
evacuated to a base hospital out of the combat area. 

On his return to his unit in February, 1943, he told me that when he arrived at 
the base hospital, sulfanilamide therapy was discontinued and ho improved rap- 
idly. Then, because he had developed a concurrent dysentery, he was given sul- 
fathiazole by mouth. Within a day or two after being on sulfathiazole therapy, the 
rash reappeared, but rapidly disappeared when the sulfathiazole was discontinued. 

COMMENT 

There are a number of intere.sting points ])rought out ])y these cases. 
The first is how much sulfanilamide can be al)sorl)ed through a small, 
discharging womid. It is unfortunate that facilities to determine blood 
sufanilamide levels were not available. At least it is apparent that 
enough ivas absorbed to sensitize the patient. 

From these three cases it would seem tliat the time required to 
develop a sensitivity to the sulfanilamide was roughly six weeks. That 
the patient maj'' be sensitized to other sulfonamides is suggested in 
the story told by Case 3. 

The diagnosis is not always easy in tliese eases, but once the history 
of the ease is reviewed it becomes apparent. In Case 2, it was suspected 
before the rush became generalized, and bj’’ immediatelj’’ discontinuing 
the sulfanilamide powder, a generalized rash was avoided. 

In retrospect, it seems that in these cases the sulfanilamide powder 
inhibited epithelization of the wounds. Throughout these eases the 
slowness of epithelization was noted, but at the time tlie slomiess of 
wound healing, so commonly seen in the tropics, was blamed. 

It is obvious from a study of these cases that prolonged application 
of sulfanilamide powder to a wound is not without danger. Under 
combat conditions with the frequent transfer of patients and the tend- 
encies to spend less time earing for the minor wounds, the danger’s of 
sensitizing a patient to sulfonamides must not be forgotten. As the 
usual good results obtained from sulfonamides occur within a period 
of a few days, it seems advisable to discontinue the use of sulfanilamide 
in a wound after the maximal beneficial effects have been obtained, or 
if there is no improvement in the first five or si.x daj’'s, to discontinue 
its use anyway. 

CONCLUSIONS 

1. Tlu’ee eases of vesicular dermatitis developing followmg sensitiza- 
tion to the continued application of sulfanilamide powder on small sur- 
face wounds have been presented. 
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2. The sull’anihunide also aiipcaml lo inhihil ei)iUieli/.ation oi" the 
woiuuls. 


3. Withdrawal ol' (he .sulJ'anilainide applications resulted in disap- 
pearance of the eruption and epithelizatioii of the wounds. 

4. These eases illustrated the potential danger to continued local 
apjdications of sulfanilamide. 

5. A.S the heneiieial effect of sulfanilamide occurs within a few da 3 ’s, 
it is sugge.sted that local aijplication of .sulfanilamide to a wound be 
(liscontimiod after tive or six da.vs. 



AMINO ACIDS AND BLOOD CLOT EETRACTION 
P. M. Aggeler, M.D., AND S. P. Lucia, jM.D., San Francisco, Camp. 

(From the Division of Preventive iledicine. Department of Medicine, 
University of California Medical School) 

D I]\IINISHED blood clot retraction usually occurs in patients suf- 
fering from thromliocytopenia and frequently in those with hypo- 
prothrombinemiad’ - ^Vny medicament wdiich would increase the degree 
of clot retraction, even though it did not correct the underlying cause, 
might be a desirable therapeutic agent. The effects of amino acids on 
blood clot retraction were recently studied by Eabinowitz,^ who stated 
that the addition of 150 mg. of cysteine to 5 c.e. of normal blood, in 
vitro, would abolish clot retraction for more than twenty-four hours, 
and that 150 mg. of methionine, cystin, or glycine would neutralize the 
effect of the cysteine with resulting complete retraction of the clot within 
tlu'ee hours. He also reported similar inercasas in the degree of blood 
clot retraction after the addition of these amino acids to samples of the 
blood of five patients suffering from “essential tlirombocytopenic pur- 
pura,” The oral administration of methionine (5 to 8 6m. daily) to 
these patients was stated to have restored normal clot retraction and to 
have controlled spontaneous bleeding.'* Subseiiuently, Eabinowitz used 
5 Gm. of methionine in 1000 c.e. of 5 per cent glucose solution intra- 
venously “in several severe cases of thrombocytopenic purpura ■with 
most gratifjdng results. ’’■* 

We have attempted to repeat and e.\tcnd these e.xperimenls and have 
been unable to confirm the obseiwations of Eabinowitz. 

METHODS 

1. Blood Clot Retraction. — The extracoriniacnlar volume of the clot, 
a measurement of the fluid occluded Avithin a blood clot, Avas determined 
by a method previously described.- The extracorpusculai' volume of 
the clot is equal to the difference betAveen the packed cell volume per 
cent and the volume of the retracted blood clot after incubation of the 
specimen for one hour at 37° C. The mean A'alue is 9,1 per cent. Values 
of less than 25 per cent (Avithin tAvo standard deviations of the mean) 
are considered to be normal. 

2. Platelet Count. — The method of Eees and Ecker Avas used and all 
counts Avere done by the same technician, Avho found a normal mean 
value of 422,000. Values betAA'cen 248,000 and 596,000, that is, tAVO 
standard deviations from the mean, are considered normal. 

Received for publication, Oct. 28, 1943. 

personal communication from Rabinowitz reveals that cysteine hydrocldoride 
and not cysteine was used in these experiments* The substance to be tested was 
placed in the bottom of a test tube, the blood specimen was then added, and the bloou 
allowed to coagulate. The tubes were not shaken or inverted. 
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3. p// Dcfcrmiiuifioiis. — ^The pll ilelenninations of the amino acid- 
serum mixtures wcic made using a glass electrode-calomel eleetrode as- 
sembly, and the measurements recorded Avitli a A-acuum tube electrom- 
eter.'^ 

4. Effect of Amino Acids on Sei urn. — ^'fhe various amino acids Averc 
added in the desired concentrations to fresh normal human blood serum, 
tlioroughly mixed and iilaced in a Avater bath at 37° 0. for three houis. 

5. Effect of Amino Acids on Plasma. — Human blood Avas draAvn into 
syringes lined Avith vaselin and quickly transferred to paraffin-lined 
lest tubes and centrifugalized for five minutes at 2,000 revolutions per 
minute. The supernatant plasma Aims transferred to test tubes, thor- 
oughly mixed Avith the desired amount of the animo acids, and placed 
in a Avater bath at 37° C. for three liours. 

Effect of Amino Acids on Whole Blood — The desired quantities 
of the amino acids Avere placed in 15 ml. graduated centrifuge tubes to 
U'hieh Avere added 5 c.c. of freshly draAvn human blood. The specimens 
Were thoroughly mixed Avith a AAmodeii applicator and placed in a Avater 
l*atli at 37° C. for one hour. These Avere examined and the extra- 
oorpuscular volume of the clot measured. 

7. Effect of Amino Acids on Erythrocyte Hemolysis. The desiied 
concentrations of the amino acids Avere made up in 0.85 per cent sodium 
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Table II 

Blood Clot Betkaction MEASUREiiENTs After the Addition in Vitro of Cystin, 
Glycine, and Methionine to the Whole Blood op Patients SupraRiNo 
Prom Thrombocytopenia 


CASE 

NO. 

DIAGNOSIS 

PLATELET 

COUKT 

MG. OP SUBSTANCE MIXED 
WITH 5 C.C. SPECIMEN 
OP BLOOD IN VITRO 

EXTIiACORPUS- 

CULAR 

VOLUME OF 

CLOT 



METHIO- 

NINE 

1 

Chronic idiopathic thrombo- 

MSKirifiM 


1 


51 


eytopenic purpura 

nn 

50 

150 

1 


49 

48 





50 


55 





150 


50 





1 

50 

52 





1 

150 

55 

2 

Chronic idiopathic thrombo- 

110,000 


1 


1 42 


eytopenic purpura 


50 

1 


38 




150 

1 


41 





50 


44 





150 


51 






50 

39 



i 



150 

37 

3 

Chronic idiopatliie tlirombo- 

(57,000 






eytopenic purpura 


150 






1 


150 





1 

1 



150 

■191 

4 

Polycythemia vera; second- 

91,000 




27 


ary thrombocytopenic 


50 



31 


puipura from radioactive 


150 



35 


phosphorus 



50 


31 





150 


36 






50 

31 






150 

30 

5 

Postoperative carcinoma of 

230,000 




58 


uterus; secondary throm- 


150 



46 


bocytopenic purpura from 



150 


49 


roentgen therapy 




150 

58 

6 

Acute idiopathic thrombo- 

51,000 




41 


eytopenic purpura ' 


50 



46 




ISO 



45 





50 


46 





150 

1 

47 






50 

40 






1 150 

43 









chloride. Fresh liuman red blood corpuscles were added in quantities 
sufficient to make 2 per cent suspensions. The degree of hemolysis was 
recorded at the end of two hours at room temperature. 

RESULTS 

The results of the in vitro studies on the blood of normal subjects are 
summarized in Table I. Cysteine hydrochloride in the concentrations 
necessary to inhibit clot retraction strongly acidified the blood, heiH' 
olyzed the erythrocytes, coagulated the plasma proteins, and completely 
inliibitcd the fonnation of fibrin. None of these effects Avere noted 
with glycine, cystin, or methionine; furthermore they did not counter- 
act any ol' tlui effects of cysteine hydrochloride. 
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Biwoi) Clot KEiinciio.v Mlasi’i.i mi.ms Am 
AND METUIONINT, TO I’ATH.N TS SfLUJIINO l-'l 


i: iiiL Ai>'(iKLsn. viiuN' oi' Cit.Yn 
.OM Tlil.OMUiK'Y U)!’l Ml’ I’l'lil't l( V 


M. 


CAbK 

I' \TK 

lUM.NO.st.S 

I’t.VlLI.IT 

lOl'NT 

cfi.m t 

(vou-.'.ti; 

1 


l hnmic idiojiaihii' 

11.1100 

51 



thromhocyiiipcuii' 





purpura 




10/ 7/42 


ll.'t.OOO 

Id 


10/ 7/ff 


:io,oon 

15 


10/ 7/-12 


:: 2 ,ooo 

.‘lO 


10/11/12 


30,000 

17 


11/ 9/12 


10,000 

51 


11/ 9/42 


13.000 

52 


11/ 9/12 


11,000 

U.'t 


11/10/12 


13,000 


2 

11/ 0/12 

Chronic idiopathic 

1-20,000 

39 



thrcimhocytopouic 





imriMira 




11/ 0/12 


127,000 

37 


11/ 0/42 


121,000 

:i9 


11/ 7/42 


1-20,000 

10 


11/10/42 


120,000 

11 


11/21/42 


150,000 

39 

6 

10/28/42 

Acute idiopathic 

-280,000 

20 



thromhocytopeuic 





purpura iu iccoierv 





phase 




11/ 4/42 


250,000 

IS 


11/ 4/42 


280,000 

25 







11/ 4/42 


280.000 

25 


11/ 5/42 


KvilllllllB 

20 


11/ 9/42 



IS 


12/ 2/42 


liSil 

”1 


12/19/42 


350,000 

92 


I.i M M.Ks 


('(lilt I 111 


Attcr ouil clji'iui', 
‘JD (Jim. iliiilv Ini 

I !f 

I Itoiir lifter J(l (tm 
o£ glyi’iiie in mill: 
‘i lumi'i iiftor "tl (iiii. 

01 ' glycine in milk 
After oinl gUiiue, 
.'iO Gm. tinil: for T 
ilnj 

llefore methionine 
Fifteen minutes nftei 
.j Gin. of metliio 
nine in 100/) ee 
N'llCl glM’ii 

r.v. 

1 hour later 

)?> hoiir.s Intel 

t 'out ml 


15 minutes after 5 
Gm. of methionine 
in 1000 c.e. 0.85% 
JCaCI given I.V. 

1 hour later 
111 hours later 
10 Jay.-5 later 

15 ilay.s later 

Control 


After oral glycine, 
30 Gm. daily for 7 
days 

15 minutes after 5 
Gw. methionine in 
5% glucose given 

r.v. 

1 hour later 
18 hours later 
48 hours later 
Observations follow- 
ing spontaneous re- 
covery 


The results of the in tatro studies on the blood of six patients suffer- 
ing from thrombocytopenia are given in Table II. Blood clot retrac- 
tion was not significantly altered in any case following the addition of 
cystin, glycine, or methionine. 

The results of the oral administration of glycine and the intra- 
venous administration of methionine are given in Table III. Blood clot 
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retraction was not improved, nor was the frequenej" or severity of spon- 
taneous bleeding altered in any of the three patients studied. 

GONcnusiox.s 

1. Cysteine hydrochloride inhibits blood clot retraction by acidifica- 
tion of the blood, hemolysis of the erythrocytes, coagulation of the 
plasma proteins, and complete inhibition of fibrin formation. 

2. Cystin, glycine, and methionine do not counteract the effects of 
cysteine hj'di’ochloride, nor do they increase tlie degree of blood clot 
retraction when added in vitro to the blood of patients suffering from 
thrombocytopenia. 

3. The administration of glycine or methionine to patients suffermg 
from thrombocytopenia does not increase tbe degree of blood clot retrac- 
tioir nor aid in the control of abnormal bleeding. 
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Recent Advances in Surgery 
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PROnUKSs I.\ SriKIKRV OF THF Al'TONOMIO NIORVOFS 
SVSTFM, l!M0-l!)42‘' 

.Ia.mi>^ r. WiiiTK. Boston. Mass. 

(From the Xi S, rvirr of dnurnl Ifo.spilol ami thr 

Ihiuirtminl of Sur;i<ni, Jlonor.t .)f,(Urol School) 

'T'lIL Will' lia.s nearly dried up (lie How of arlieles in (lie ( 'onlinenlal 
.I’oiun.il.s whieli ileal with lahoralory and elinieal rih.servalion.s on 
lie autonoinie nervous .system. Xeverlliele.ss. nuieli work of interest 
continues to emanate trom Oreal Britain, and (lie luimlier of ))a]iers of 
'iihie publi.shed in this eountry has barely iie^om to fall off. In siiite 
0 t le dififieulty of reviewinj^ sneh a eomjilieated snhjeet while on active 
seiiico with the Navy, I feel (his ta.sk should he undertaken iieforo an 
o\ ei w helniintj mass of material has aeeumulated. In the pre.sent re- 
view au attemiit is made, therefore, to summarize (he more important 
‘Uoiatory and clinical linditii's that have been ])ublished duriina: the 
iiee jears since the iirevious re|)ort.‘ The reader wlio is particularly 
coneeined with the anatomic and physiolotiic a.spccts of this hranch of 
iieuiologj- should consult the excellent reviews by Hare and Kinsey,' 
leieas the inono'fTraph of White and Smithwick,'' published in 1941, 
IS available for the clinical invest i.nalor and the physician who wish to 
leiiew the fundamental aspects of the field and their clinical applica- 
lon. in a single volume. In no field has the surgeon been more indebted 
0 lecent contributions of the anatomist and the physiologist. 

ANATOAtY AND PIIY.SIOLOGY 

in the somatic system, autojiomic reflexes are integrated by the 
ceutial nervous system according to the principle of functional levels. 

II /^^dGi’csting analogy was pointed out by F\ilton,’‘ who developed 
le simile further by pointing out that only simple vasomotor, visceral, 
sexual reactions are integrated at the spinal level, whereas at the 
e\e of the medullary stratum are organized the reflexes essential for 
le maintenance of a constant blood iiressure. Other combined reac- 
^mis su ch as salivation and vomiting, also developed -at this level, repre- 

ll'e been released for publication by tlie Division of Publications of 

forth and Surgerj' of the U. S. Navy. The opinions and views set 

the Navy Departm^t construed as reflectingr the policies of 

iCaptam, Sledical Corps, U. S. Naval Beserve. 
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sent combined reactions of the autonomic and somatic systems. The 
hypothalamic level is far more complex. Here take place temperature 
regulation, determination of estrus, control of carbohydrate, fat, and 
water metabolism (see articles -which were presented in the symposium 
on the hypothalamus before the Association for Kesearch in Neiwous 
and Mental Disease'^). Pulton further summarized the evidence for 
a rich and varied representation of autonomic actiMties in the cerebral 
cortex. Disturbances of visceral activity, metabolism, etc., which have 
been produced by lesions of the frontal areas, indicate that in man 
the hypothalamic level is under the direct control of the cortex. 

Auother proof of cortical dominance over the hypothalamus is the 
intensive autonomic discharge which is released when these higher cen- 
ters are removed by decortication. The term “sham rage” was orig- 
inally suggested by Cannon and Britton® to describe the spontaneous 
outbursts of motor activity in eats which occur when the cortex is dis- 
connected from the lower hypothalamic centers and resemble responses 
to rage and fear. Wortis and Maurer” have recently desci’ibed this 
phenomenon in hvo human eases after destruction of the higher cen- 
ter's by insulin hypoglycemia and by carbon monoxide poisoning. In 
both cases the emotional outbui'sts were in no wise pui'poseful and there- 
fore appeared to be an uninhibited discharge of the autonomic centers 
in the hjirothalamus. Sjoqvist® suggests that hypothalamic discharge 
may occur under pathologic conditions, in connection with ordinary 
epileptic seizures, and also in acute obstructions of the cerebrospinal 
fluid pathways. The syndrome originally referred to by Penfield® as 
diencephalic autonomic epilepsy Sjoqvist believes is due to acute dis- 
tension of the third ventricle with stimulation of the autonomic nuclei 
which lie rvithin its walls. There has arisen a tendency even among 
psychiatrists to stress unduly the role of the hypothalamus in the emo- 
tional aspects of behavior. Masserman,^® however, rightly points out 
that in the present state of knowledge it would seem safest to assign to 
the hypothalamus its experimentally demonstrable role in re-enforcing 
and coordinating the neutral and hormonal mechanisms of emotional ex- 
pression, and reseiwe for more adequate proof the hypothesis that it 
is either the dynamic source or the seat of experience of affective states. 
“An emotion is a highly complex conative and cognitive as well as 
affective state in which not onlj”^ the central nervous system but the 
entire organism functions as a psyehobiologic whole.” 

A verification in man of earlier experimental evidence pointing to the 
hypothalamic control of the waking-sleep rhythm is a finding of much 
clinical interest recently stressed by Globus.^^ In an analysis of two 
patients studied clinically and anatomically it was obseiwed that pro- 
tracted somnolence was a striking symptom, and at post-mortem cir- 
cumscribed lesions were discovered m the diencephalic-mesencephalic 
region. These lesions were situated bilaterally and corresponded closely 



ItKCKX’l' AI)VANCI'%S IX SUlKiKHV 


ill location to the experimental lesions produeed by llarnsoir'^m eats. 
There is still greater accord with the area outliiuHl by von heonomo 
as the center for reiiulation of sleep. (Holms concludes llml, although 
the importance of the more caudal parts is still subject to discussion d 
seems probable tliat tlie periventricular hypothalamic irray matter i.s Ue 
area eontaiiiiii- cell ai^irresrations which functions as a sleep-ret,nilatms 
center. 

The position of (he de.seendinfi; ])atliwa> ot the .scnipatlutu fibcis 
the medulla, located experimentally in animals b\ M.iuoum las 
eontirmed in man by an ob.servation of Dutliie ami Mackay, - in m <■- 
uriii^ skin temperatures of the extremities in .i patunt a a uo ■ • 
of the left posterior inferior cerebellar artery, they loam ^ la 
cutaneous vessels of the left hand remained fully dilated six mo . 
after the lesion occurred. The posterior inferior eereliellar ^ - 

plies the medulla oblom^mt a in the re^don dorsal to the inteiioi o u . 
lateral to the hypo-ilas-sal nucleus. In addition tbe\ no 
absence of sweatin- of tlio left arm and face. The . 

nnming from the hypothalamus to the lateral horn ct -s ‘ 

area and eoiistitule the hiyihest neurone ot the 
system. They do not cross below this levcd, and t le a( m 
tiou is complete .show.s that there can be little if «m> an svmna 

ity in the lower spinal ccntei^ or in the chain ot peripheral sympa- 
thetic ganglia. . • 4 . 

All exact Icnowledge of the .segmental out How of 
and sudomotor fibers from the spinal eord is ot the greatc P ^ 
for successful operative treatment of Raymuit s ^ 
liidrosis. This had been based on experiments m mpthods of 

formed by Langley, in 1891.- With modern ^ 

recording nerve impulses, Sheehan," Slice lan an outflow in 

Geohegaii and associates- have investigated tlie 

the monkey and man by stimulating the ^ upper 

it is now established that the highest vasoconsti ic or ^ 
extremity emerge in the second thoracic nerve anc aie 
succeeding anterior root down to the nintlror tenth ^ Lx 

cei^ion h.s been ,.ben ,o tW finding I?' 

claim to have demonstrated the presence of p ^ i ,,0 Viro-is and 
components in the first thoracic nerve in cats an 
Kuntz- have stated that in certain eases tbere 

municating ramus from the eighth cervical , o-an^-lion 

ganglionic fibei-s to the brachial plexus via 
It is difficult to accept the validity of these 

variance mth findings in many patients wheie th PP corn- 

been totally sympathectomized, although the firs 
mnnicans has been left intact. 
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SYJIPATHECTOilY IN PERIPHERAL VASCULAR DISEASE 

Outstanding descriptions of peripheral vascular disease have been 
written by Scuphani, de Takats, Van Dellen, and Jesser'"* and by 
Homans.-® In the typical advanced case of Rajuiaud’s disease, all ob- 
servei-s are now in agreement with Lewis®^ that the phenomenon of 
interaiittent color changes in the digits is due to abnormal contraction 
of the artei’ioles in direct response to cold. In these advanced eases, 
where blanching is caused by ischemia of the fingers, the digital arte- 
rioles are the seat of occlusive changes.® But before this .stage is reached 
these patients usually have suffered from cold and more or less cyanotic 
extremities for a number of yeai-s, and the condition in the feet is not 
likely to advance beyond this point. As a rule the extremities are ab- 
normally moist and the sweat glands, which are activated by the sjun- 
pathetie nervous system, respond excessively to emotional stimuli. In 
the eases where Eajmaud’s crises of pallid asphyxia are not present, 
all gradations are seen between a pink, moist, warm hand and a cyanotic 
wet one. The latter condition is commonly classified as acrocyanosis 
and resembles Baynaud’s disease, except that there are no episodes of 
blanching. Furthermore, the trophic changes, ulceration, and gan- 
grene, which appear in the most severe cases with complicating sclero- 
derma, have not been reported in true acrocyanosis. The causative fac- 
tor in this condition, as well as in true Raynaud’s disease, has been 
attributed bj' Lewis®® to a local fault in the blood ve.ssels, and he also 
believes that constrictor impulses play little part in its production. 
Barker and Bakei-®® have described in detail a typical case of acrocyano- 
sis in Avhich the incapacitating symptoms and color changes disappeared 
after sympathectomy. They feel, as do White and Smithwick,® that 
vasomotor impulses are the primary initiating factor in the production 
of arteriolar spa.sm. The closely related sjnidrome of hj’perhidrosis, in 
which the hands are excessively sweaty as well as frecpiently cold and 
cyanotic, is equally amenable to smnpathectomy. In this condition 
there can be no question as to the etiologic role of the sympathetic neiw- 
ous system. The sweat glands are activated by sympathetic impulses 
and are in no way susceptible to the direct effects of cold. 

A confusing factor ni evaluating the role of the sympathetic vaso- 
constrictor fibers in Raynaud's disease has been the all too frequent 
poor relaxation of the blood vessels in the upper extremities following 
attempts at sjunpathetic denervation. The fact that vasoconstriction 
is neai'ly always abolished in the lower extremities after resection of 
the lumbar ganglia has been conveniently overlooked by witers such as 
Hyndman and Wolkin.®® Johnson,®* after studying twenty-two pa- 
tients udth Rajmaud’s phenomena, has even reached the conclusion that 
sympathectomy has been a complete failure and that circulation (tested 

•This extensive re\'iew has been ^vritten in two carts ; the first, which summarizes 
recent literature, is written by Van Dellen and Scupham ; the second, on surgical 
treatment, by de TaJtdts and Jesaer. 
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of surgical approacii and management of the important ganglia neces- 
sary to sympatheetomize the arm and leg have been described by 
Ochsner and DeBakey.-® The best description of the problems involved 
in preganglionic sympathectomy of the arm and the prevention of re- 
generation has been given by Smitlnvick.-® He advocates division of the 
chain below the third thoracic ganglion and intradural division of the 
second and third thoracic anterior spinal roots so that their subsequent 
ontgrowth -wdll be checked by an intact dura. In order to prevent re- 
connection of the two divided ends of the chain, Smithwick has been 
covering the mobilized upper portion of the trunk with a cylinder of 
fine silk and transplanting its free lower end into tlie muscles of the 
back. While the I’esults of this operation have been dLstinetly superior 
to those of the older method of eeiwicothoracic ganglionectomy, occa- 
sional recurrences of vasoconstrictor tone are seen after a period of 
months, due to regeneration. The Suggestions of Atlas^® and of Hynd- 
man and Wolkiii^^ that an effective sympathectomy of the arm can lie 
carried out by removing only the second thoracic ganglion are open to 
the criticism that the fibers interrupted over such a short extent are 
nearly certain to regenerate." 

It should be frankly admitted that the problem of regeneration of 
the preganglionic fibers after upper extremity sjonpathectomy has not 
been entirely solved. Geohegan and Aidai*®^ have made the intriguing 
suggestion that recovery of sympathetic tone may not necessarily be 
due to regeneration, but to reoi’ganization of function within the sym- 
pathetic s3’-stem itself ; that the first thoracic root, which ordinaiHj’’ car- 
ries no vasoconstrictor fibers to the upper extremitjq may develop such 
a function. The.y cite a case in which the patient was opej'ated upon 
b.v The ventral roots from the second through the ninth thoracic 

root were sectioned (all the roots which gave a decrease in electrical 
skin resistance on direct stimulation), with subsequent evidence of com- 
plete s\Tnpathetic denervation of the hand. Within ten weelcs, how- 
ever, evidence of retuniing function was clear-cut. The shortziess of 
this interval suggested that it might liave come about ija some other waj' 
than through regeneration of axones. An analogous situation was 
created in cats, and it was found that after interraption of pregang- 
lionic pathways to tlie forejpad, new pathways developed from liigher 
spinal roots, which normallj" contribute no outflow to the upper ex- 
tremit}'. The implication of this theorj’- is that, although the fii’st 
thoraeic root nonnallj^ gives off no demonstrable vasoconstrictor im- 
pulses to the upper extremity, it maj’’ develop such a function after the 
usual pathways have been interrupted. This concept may fit in with 
Kuntz and Dillon V" findings quoted in the section on anatonlJ^ While 
surgeons are in agreement that recovery of vasoconstrictor tonus is 
still a problem after preganglionic sympathectomy, man}'’ are not aware 

‘Three patients in wliom "White removed both the second and third thoracic 
g^anglia showed clear-cut regeneration within a period of six to nine months. 



UKCKNT ADVANrivS IN’ Sl lKSKUY 


497 


of the fact tliut recurrence may al.su take i)laee aftci’ cervicothoracic 
I'anglionectomy, an operation wliieh dehtroys must of the postgan- 
glionic cells sending tihers to llie hraeldal jilexus. This lias been de- 
scribed liy Sheehan’^ and also by White and Smitlnviek.' 

It has been suggested by Fathorree, Adson. and Allen'’ tlial “adren- 
aline sensitization’’ tloes not satisl'aetorily explain tbo poor results of 
cervicothoracic ganglioneetomy in Raynaud s disease and that there, is 


no particular advantage in performing the jireganglionie typo of sym- 
pathetic denervation. This contradiel.s Urmly established physiologic 
principles and is at marked varianee with clinical iindings in a large 
series of patients investigated by the iieriiiheral vascular clinic at the 
Massachusetts General Hospital. White and Kmithwick' have recorded 
how cervicothoracic ganglioneetomy (postganglionic dencn'ation) had 
to be given up in 193r) beeau.se vasoconstrictor activity recurred so fie- 
quently within a iieriod of two weelts following oiieration through the 
direct action of circulating .sympalhiomimetic hormones. In monkejs. 
after cutting the anterior spinal roots from the second to the tenth 
thoracic roots, which carry the i>reganglionic va.soconstrictor fibeis to 
the upper extremity, "White (sec discussion of paper by Smithwick ) 
found that the hand remained vasodilated. But if subsocpientlj the 
inferior cervical and the lirst and second thoracic ganglia, which con- 
tain the cells of the postganglionic va.soconstrictor libers, were resected, 
the hand cooled to nearly room temperature whenever the^ monkej 
became excited or small amounts of adrenaline were injected. The same 


mifavorable I’esponse was demonstrated by Aseroft,"'^ in the lower ex- 
tremity of a monkey by de.stroying the postganglionic cells after a 
successful preganglionic synrpatlicctomy. Atlas-' has recently confirnred 
this phenomenon in a human subject by performing a preganglioiric 
sympathectomy in a mair with paralysis of the median irerve, wro 
suffered from aching pain, coldness, and cyanosis iir the area to whre r 
the postganglionic fiber's had been destroyed. Ten montlrs afterward, 
the intravenous injection of adrenaline caused a drop iir surface tern 
perature of 4.1° (F.) of the fingers which had been sensitized by post- 
ganglionic denervation, and a fall of only 1.2° in the little finger. 

In occlusive vascular disease of the extremities an abnormal decree 
of vasospasm may be an added factor that leads to gangrene. ur 
gical intervention upon the sympathetic irervous system is very re p u 
in the management of some of these patients.^’ While ar ter lose erosis 
in diabetics is almost never associated rvith a significant degree o vaso 
spasm, thromboangiitis obliterans frequently has a large e emeu o 
arterial spasm. This is also occasionally the case in uncomp ica e 

arteriosclerosis. In dealing with these patients it is prefer a e o en 

strate by one method or another that the circulation can e nnp 
before recommending sympathectomy. There is, however, a sma *= 
in which preluninary tests do not indicate a striking re ease 
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spasm aiid yet experience has shown that sympathectomy may still he 
simprisingly worth while. At present these can only be selected on the 
basis of a wide clinical experience. 

Sympathectomy has been employed bj’' the peripheral vascular clinic 
at the Massachusetts General Hospital with increasing frequency in 
cases of thromboangiitis obliterans, generally in combination with other 
forms of treatment such as minor amputation of digits and crushing of 
peripheral nerves. Statistics of patients with the disease sufficiently 
advanced to require hospitalization^ show that when only nonsurgieal 
preliminary treatment was used (rest, vascular exercises, cessation of 
smoking) the proportion of major amputations amounted to 74 per cent. 
After the value of crushing peripheral neiwes was recognized in 1930, 
the need for major amputations dropped to 30 per cent, \yithout add- 
ing any therapeutic method of importance except the release of vaso- 
spasm by sympathectomy, the incidence of major amputations has 
fallen to 15 per cent in the last ten years. While lumbar sympathectomy 
has been found to reduce the need for leg amputation when the popliteal 
artery is obliterated from 47 to 13 per cent, it is usually of no avail 
when all main vessel pulsations including that in the femoral artery 
are lost, especially when ulceration, infection, and gangrene are al- 
ready present. 

New applications of sympathectomy in other forms of peripheral 
vascular disease have been proposed during the last three years. In 
thrombophlebitis the role of reflex vasospasm and the therapeutic value 
of its release by procaine infiltration of the regional sympathetic ganglia, 
originally proposed by Leriehe and Kunlin,^' has been effectively demon- 
strated by Ochsner and DeBakey.®® They point out that the concept of 
mechanical blockage of the venous and lymphatic trunks fails to explain 
the entire clinical picture; that many of the symptoms aird signs are 
due to spasm of the arterial and venous systems; and that the vaso- 
constincting stimuli oiaginate in the thrombophlebitic segment. As a 
result, filtration pressure is raised, capillary permeability is increased 
by anoxia, and flow of lymph is diminished. Ee-establishment of a 
more noimal exchange of intravascular and perivascular fluids can be 
produced by paravertebral infiltration of the sympathetic ganglia with 
procaine hydrochloride. Whereas in phlegmasia alba dolens there is 
often pyrexia for foui’ to six weeks, a sense of painful distension of the 
tissues, and the likelihood of persistent edema, varicosities, and ulcera- 
tion, there was a striking contrast in the cases treated by injection. 
Pain was relieved promptly in all instances. There was a more rapid 
return to normal temperature and disappearance of edema. Sixty per 
cent of the patieirts were discharged from the hospital as cured within 
eight days of the first therapeutic procaine block. 

Erytliromelalgia, a rare condition in which the lower extremities be- 
come red, hot, and painful, is not usually amenable to medical treat- 
ment and may be a cause of prolonged incapacity and discomfort. Tel- 
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I’oixl aiul Siinitions^'’ liavi; ix'poi’lod two patioiits who liavc ba:u relicvcxl 
o£ all their syin[)toins aiul siiiiis by resection of I lie luiiihar sympa- 
thetic chains. 

Intennittenl chuulieation. another eoiulition which may incaiiaeitale 
older iiulivuluals, is caused hy the jiaiu which develops in working- mius- 
eU'.s in the absence ol' an mleiiuate eircuiution. Opinion has been divided 
ooneernini? the efiieiency of lumbar sympathectomy for relieving' the 
pain and inciva.sinp: the walkini' distance. l'’reeman and Jlont”:omery"’ 
have mea.sured the severity of intermittent clamlication in twelve pa- 
tients with obliterative va.seular disease, both before and after bloekiu" 
the sympathetic iian"lia with i)roeaine. Of this number, six who ob- 
tained relief from iiaravertebral injection were .subseipiently subjected 
to lumbar symimthectomy. Particular efforts were made to include the 
lumbar •laupilia, as thi.s is essential to ensure vasodilatation of the 
arterial tree above the knee. Immediate and persi.stent relief was ob- 
tained in live out of the si.x ca.ses. Similar favorable results have been 
recorded by White and Smithwicky'’ only these observers found that an 
uii-satisfactory rcspon.se to diap:no.stic procaine block does not neees- 
.sarily preclude a .satisfactory result after permanent denervation. One 
may conclude that, althouiiih it is true that intermittent claudication is 
caused by arterial occlusion, which is usually organic in nature, in 
many ease.s there may be a sui)erimpo.sed element of abnormal constric- 
tion which aggravates the circulatory deficiency, and Ibat a high lumbar 
syiupathectoniy can often benefit the.se ca.ses. One i.s tempted to a.sk 
why .such improvement should occur, when the physiologists report that 
an increase in circulation through muscle is brought about by .sympa- 
thetic stimulation or the .secretion of adrenalijie. Freeman and llont- 
gomeiy believe that this apparent contradiction is explained by the fact 
that, althougli syunpathetie stimulation dilates the muscle capillaries, 
O't the same time it constricts the arterioles and larger arteries of the 
leg to such an extent as to interfere with the delivery of blood to those 
capillaries. 

The reports of surgeons who have been forced to ligate the major 
ai’teries of the extremities at points wliere subsequent gairgrene is a 
serious risk have brouglit out with increasing emphasis the protective 
value of preliminary or concomitant sympathectomy or other methods of 
abolishing vasoconstrictor tone in the early period before a collateral 
circulation is established. Learmonth-*" has summarized the value of 
removing vasoconstrictor tone over this critical period. This may e 
accomplished temporarily bj'' two methods : by beating a sufficient area 
cf the bodjq excluding the threatened area (which should be kept coo , 
lo ensure reflex vasodilatation; or by injecting procaine solution ±o - 
lowed by 95 per cent alcohol about the sympathetic fibers destined tor 
the tlmeatened limb. He adds that when either the femoral or tne 
popliteal artery must be permanently occluded, if the patien s 
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tion permits, it is wise to combine any operative procedure on the ves- 
sel with a sympathectomy. This not only provides the maximum col- 
lateral eireulation at the critical period, but also is a good investment 
for the future nutrition of the limb, .hi-guing along these lines, YeaP- 
has pointed out that, whereas the postoperative circulation may be ade- 
quate Avhen the patient is at rest in a w'arm environment, it may yet be 
w'holly inadequate under the stress and strain of normal function. The 
surprising effectiveness of this procedure is brought out in an article 
by Richards and Learmonth,^® who quote skin temperature readings in 
a case of popliteal aneurysm before and after a preliminary lumbar 
ganglioneetomy and after radical excision of the aneurysmal sac. Por 
ten hours after resection of a portion of the popliteal artery and three 
of its five collateral branches, skin temperature records were taken from 
the great toes. After remaining at or near the level of the environ- 
ment for five hours, the temperature of the great toe on the side of the 
operation rose gradually. Twenty-four hour's after operation, in a 
room at 70° P., its temperature had reached 92° P., and ten days later 
it was 7° warmer than the control area on the opposite side. These 
records show the adequacy of the collateral circulation resulting from 
a preliminai’y -elimination of the sympathetic vasoconstrictor tone. 
Similar' dramatic results have been reported by Atlas^^ in a case of 
excision of a traumatic aneurysm rvbiclr extended from just below the 
origin of the internal iliac artery to a point just short of the origin of 
the deep femoral. For thirty-five years following the ligation of the 
superficial femoral artery this patient had suffered from severe ischemia 
of the foot and leg with chronic ixlceration, and the aneurysm had 
reached an alarming size. Six months after its excision, which included 
the total length of the external iliac and femoral arteries, the foot was 
pink and warm, the leg ulcers had remained healed, and there were no 
sjTnptoms of ischemia other than a mild degree of intermittent claudica- 
tion. Prom the surgical clinic of Tulane University, 6age^- reports 
that in fifteen cases of arterial and arteriovenous aneurysms, collateral 
circulation has been rapidly developed and maintained by either injec- 
tion or ablation of the regional sympathetic ganglia. He advocates 
alcoholic injection of the lumbar ganglia and either repeated injection 
of the upper thoracic ganglia ndth procaine or their resection, as injec- 
tion of alcohol in this region i.s likely to be followed by neuritis. After 
a preliminary excision of the ixpper lumbar sympathetic ganglia, 
Lei'iche'"' has been able to resect the terminal portion of the aorta and 
common iliac arteries in two patients without jeopardizing the circula- 
tion to the lower extremities. 

.SUD03I0T0B ilECHAXISlIS 

The occurrence of excessive and incapacitating sweating in the palms 
of the hands and soles of the feet is due to abnormal activity on the 
part of the autonomic neiwons system and has been consistently relieved 
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i>y sympathoftoiny. 'L'wo iiitorostiny: i-a.s(>.s «t‘ hyperhidro.sis localized in 
a siuille hand and caused by irritaliun of tlic limchial plexus by a cer- 
vical rii) have been reported by Telford.’' The i)heiiomeiioii di.sap- 
peared after removal of tile aece.s.sory rib. fluraey and Bunnell-'* liave 
made a study of llie sweat iilaiuls after deiu'rvation and found tliat no 
visible hisloloi'ie chaiif'e results. This explains why tliese inlands arc 
aide, to start functioning aiiain months after nerve injury if the sym- 
pathetic libers roe;enerate. Hveii when totally denervated, the jiiands 
are able to respond to intracutaneoiis injections of mecliolyl or to ex- 
cessive local stimulation by heat, nyndman and Wolkin"’ state tliat 
sweat ini>' may occur on two siuTaces of sympathectomized skin which 
are in contact, such as the axilla or antecubital fo.ssa when the forearm 
is Hexed. In a study of the anterior siiinal roots over which sudoniotor 
impulses emerge, the.se writers find that the .second thoracic root car- 
ries the greatest number of fibers to the head and ujijier extremities. 
Section of the upper five anterior llioraeie roots hilafcrally causes alino.st 
complete anhidrosis of the face and hyphidvosis down to the second 
doi'sal segment, whereas section from tlie third to the ninth inclusive 
does not noticeably dimini.sh sweating. As is true of preganglionic sym- 
pathetic axones in general, the sweat fibers in any anterior root are dis- 
tributed to at least four or five sympathetic ganglia. In the spinal cord, 
complete section of the anterior and anterolateral columns does not 
diminisli sweating unless the result is complicated by injury to the pyram- 
idal tracts. Hyiidmaii and 'Wolkin eonchule that the autonomic tracts 
which subserve sweating are probably situated just anterior and close 
to the pyramidal tracts. Wliile complete transverse myelitis at the 
eighth cervical segment abolishes thermoregulatory sweating, the sweat 
glands regain their activity if the descending tracts recover. 'Wlien 
sweating is lost over a large portion of the body, the activity of the 
remaining normal glands shows a great compensatory increase. 

In a second article on sweating, Hyndman and Wolkin'"’ point out 
that pilocarpine in % gr. doses is a valid method of differentiating be- 
tween paralysis of pre- and postganglionic fibers. Provided that suffi- 
cient time for fiber degeneration has elapsed following a postganglionic 
denervation, the areas of anhidrosis after a hypodermic injection of the 
drug will agree precisely with the loss of thermoregulatory sweating, 
whereas after a preganglionic denervation pilocarpine %vill induce 
copious secretion of sweat by its peripheral action. Perhaps the sim- 
plest method of outlining areas of skin which have been sympathec- 
tomized is by the alteration of electrical resistance. While the increase 
in cutaneous resistance that follows sympathetic denervation has been 
Imowii for some time, Richter and Woodruff*^ have simplified and popu- 
larized the method of mapping’ out areas of high skin resistance by the 
passage of a vei’y small direct current. The sharp demarcation between 
the denervated areas and the surrounding skin of normally low resist- 
ance is a most convenient test. Wherever the sweat glands are para- 
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lyzed, skill resistance is increased. In this way it is possible to map 
out the atfected areas of body surface after injuries to the spinal cord, 
peripheral nerves, or sympathetic pathways. 

IRRITABLE CAROTID SINUS 

Most persons who have an abnormally active carotid sinus suffer 
only mild symptoms which can be relieved by simple nonoperative pro- 
cedures, such as the avoidance of a tight collar and of sudden turning 
of the head, or administration of atropine and mild sedation. But 
there are a few individuals ivith such an irritable reflex that they suf- 
fer from attacks of asystole and hypotension which lead to syncope, or 
they maj develop severe eoninilsive seizures with loss of consciousness. 
Diagnostic compression of the region of the carotid bifurcation should 
be tested in aU individuals who suffer fiom unexplained heart block, 
syncopal attacks, or unusual epileptic seizures, especially if they are of 
arteriosclerotic age. This reflex syndrome responds remarkably to de- 
neiwation of the carotid sinus. To the long list of successful results 
published in recent years, a number of interesting eases have been 
added by ^MnlhoUand and Rovenstine^- and by Ray and Stewart."^ An 
unusual case of atypical epilepsy has been reported by Romano, Stead, 
and Taylor,®^ in which preoperative eleetroencephalographic studies 
made during pressure over the carotid liifureation showed changes com- 
patible with psychomotor and grand mal seizures. In this and in an- 
other similar ease reported by White and Smitliwick® the abnormal 
brain waves as well as the seizures were relieved, temporarily by diag- 
nostic procaine block, and permanently by surgical denervation. In 
Ray and Stewart’s article it is also brought out that a hyiiei’sensitive 
carotid sinus reflex may be associated with tuberculous cervical nodes. 
The serious complications that may result from operative manipulations 
of the sinus region should be borne in mind by every surgeon and 
anesthetist. These have been emphasized by Leger,®® Weese,®® and 
Ruzicka and Eversole.®^ Serious cardiovascular collapse may occur 
during drainage of cerwical abscesses or during manipulation of the 
superior pole of the thyroid gland, especially if the sinus reflex has 
been sensitized bj^ digitalis, or when gas, light chloroform, or barbiturate 
anesthesia is used. Even ether cannot be counted upon to abolish a 
hypersensitive sinus reflex, in Avhich ease recourse must be had to in- 
filtration of procaine between the external and internal carotids. It 
would seem wise to submit every patient who is to undergo a cervical 
exploration to a preliminary test by compression of the sinus area. 

SYilPATHECTOMY IN THE TREATMENT OP ESSENTI,tVL HYPERTENSION 

In the three years since the preceding review the value of surgical 
inteiwention in the treatment of essential hypertension has been firmly 
established, and more effective methods of releasing vasoconstrictor 
tone in the lower half of the body have been wmrked out. In general. 
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as aptly suimnuvi/.od hy CJrini.sou''' iii his diseussiou of the sui'gical li'eal- 
nient of hypertension, the loweriiifi of the hlood pressure observed has 
been dircetly ])roportional to the extent of the sympathcctoiny and iu- 
vei'sely proportional to the severity of the disease. Tiie constrietiou of 
cutaneous blood vessels by the syiupathetie vasomotor nerves has been 
recognized for many years, but current teaching has indicated that the 
far more extensive, vascular tree to the muscles is dilated by sympa- 
thetic impulses and also by adrenine. This is undoubtedly true of the 
terminal vessels, but the recent re-examination of vasomotor control in 
the ranseles of the forearm and calf by Wilkins and Eichna^"’ has 
disclosed that rellex vasodilatation on warming and rellcx va.socoustric- 
tion on cooling of the body are mediated by the sympathetic nervous 
system, as is the ease with the e\Uancous ve.s,sels to a far greater extent. 
These rellex changes are abolished by preganglionic sympathectomy 
and blood How is .stabilized at a point somewlierc between the high and 
low levels observed in the normal state. Sympathetic denervation of 
the extremities, however, does not interfere with chemical and hormonal 
vasodilatation, which .still takes place in muscles in response to exer- 
cise, local heating, and after the i-cleasc of a tourniquet. These experi- 
ments, therefore, indicate that whenever the individual is cool or under 
certain types of sti’ain, blood How is decreased in the great mass of the 
muscles as well as in the skin. This is an added reason for extending 
the area of sympathetic denervation in hypertensive subjects through 
the diapliragm, so that the upper lumbar in addition to the lower 
thoracic ganglia can be removed and nevu'ogenic va.soconstriction elimi- 
nated in the lower extremities as well as in the abdominal viscera. 

According to Smithwick^' “■ it seems clear that surgery has some- 
thing worth wdiilc to offer the hjqrertensive patient. However’, if con- 
sistent results are to be obtained, a radical denervation of the blood 
vessels in the lower half of the body must be carried out by removing 
the lower thoi’aeic and upper lumbar s.vmpathetic ganglia in addition 
to resecting tlie splanchnic nerves. The proof that this has been accom- 
plished is established when there is a profound fall in blood pressure 
when the patient stands. It is obvious that when cardiac and renal 
functions ai-e both significantly impaired no operation can be success- 
ful. Only an occasional patient over 50 years of age is suitable for 
operation. When the indications for operation are clearly defined, it 
is to be expected that a Mgh percentage of patients will be benefited, as 
judged by persistent and significant lowering of blood pressure leve s. 
degression of eyegronnd changes, decrease in size of the heart, improve- 
ment in the electrocardiogram, increase in renal function, and relief of 
symptoms are noted. Time is beginning to show that life expectairey 
may be increased. This has certainly been true in eases of malignant 
hypertension and in patients with Severe retinitis who have been sub- 
mitted to adequate surgery before cardiac and renal functions have 
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been serioiisly impaired. "Woods and Peet“® have compai’ed the post- 
operative survival rate of patients classified into four groups according 
to the severity of retinal changes with a similar control group treated 
medically, which has been described by Wagener and Keith.“^ In 
aroup I (early hypertensives with normal fundi) the four patients 
operated upon were all alive at tlie end of five years, as against a 30 
per cent incidence of mortality in the medieall}^ treated group. In 
Groups III and IV (with unmistakable angiospasm advancing to hemor- 
rhages, exudates, and papilledema) the increased survival rate of tlie 
sjonpathectomized cases becomes very striking, as twenty-two out of 
thirty-three in Group III siuwived as against an 80 per cent mortality 
in the control group; and of the twenty -four patients in Group IV 
(with the malignant form of the disease), in which 88 per cent of the 
medically treated patients were dead at the end of eighteen months and 
only one survived for five years, one-half of the surgical group lived 
for over two years and one-third were alive after five years. In the 
Group II series, howevei*, operation had no apparent effect on survival. 
This group was largely made up of eases of arteriolar sclerosis without 
angiospasm, and for these patients udth high blood pressure, operation 
seemed to have little to offei*. The outstanding need for more careful 
selection of eases is clearly showm in the statistics which have been 
reported by Eytand and Holman.*^ They employed Feet’s type of 
intrathoracic sympathectomy in some forty patients suffering from 
malignant hypertension and in others witli congestive heart failure, 
coronaiy occlusion, local renal pathology, and nephritis, as well as in a 
few cases with the essential form of the disease. No attention was paid 
to the usual contraindications, and patients were operated upon at any 
age, with the result that a significant fall in blood pressure was ob- 
tained in only two eases. 

The operations in current use for relief of hypertension vary con- 
siderably in extent. They fall into tlu’ee main groups; (a) supra- 
diaphragmatic ganglionectomy and splanehnicectomy as employed by 
Feet and described by him and his colleag-ues,“®- (b) the subdiaplirag- 
matie operation of Aden and Adson,®* and (c) the combined, more rad- 
ical thoracolumbar denervation of Smithwick.®® Both of the first two 
procedures are open to the objection that they do not completely de- 
nervate the lower half of the body, and it is furthermore very unlikely 
that the limited length of splanchnic fibers that can be removed from 
beneath the diaphragm is sufficient to prevent regeneration. In the 
postoperative results reported by Feet, 51 per cent of the patients de- 
veloped a satisf actor j' reduction in blood pressure; in Adson’s cases a 
similar improvement is reported in less than 40 per cent. But in Heuer 
and Glenn V® statistics the lasting reduction in blood pressure after 
these two procedures was far less impressive. The combined thoraco- 
lumbar approach of Smithwick®® permits the removal of a great length 
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()£ fho splaiK'lulie Iniiiks as wall as of Iho s'anj'liouated fliains from tiie 
niiitli tlioracic down llirou;j:li tlm first or second lum])ar se}>:mcnls. A 
most significant point is tliat, before* adopt in ;4 lliis somewhat more ex- 
tensive procedure. .Smithwick' luul tried llie jiiore limited operations 
above and below the dia]ilira; 4 m. llis rcsnlts in these were not as satis- 
factory as those recorded in the reports of tlieir advocates, Imt with 
the adoption of the combiiu'd operation in I9dS, a significant improve- 
ment took place. In his last statistics, which were i)resenfed in the dis- 
cussion of the article by de Takats, lleyer. and Keeton,'^ Smithwick 
states that in his first series of thirty-eijiht patients lollowed from six 
mouths to two and one-half years, 71 per cent had a .si;j:nificant and 
persistent lowering of blood pressure. Even of the advanced patients 
in Groups III and IV, (iO per cent had a strikiina: reduction in pres- 
sure. An oulstandinir feature of this operation is the strikinp; fall in 
blood pre.ssure when the ])aticnt stands. 'I'his orthostatic hypotension 
is of infrequent occurrence after operations ol more limited extent 
above or below the diaphrai,un, and is a jiroof that the lower extremities 
as well as the abdominal viscera have been dejirivcd of their normal 
vasoconstrictor tone. 

!Most impre.ssivo eonfirmation of the increased etVectiveness of the more 
radical combined denervation has been ^iven by dcTakiits and his asso- 
ciates.'® Ife states that in his hands .supradia])hrag'matic and infradia- 
pliragmatie nerve sections gave only temporary results, or none at all; 
since adopting the combined more radical oiieration improvement has 
been achieved, not only in the patients with early and more moderately 
advanced disease, but also in lho.se of Group III with retinal hemoi- 
rhages and delectable renal damage. The difficulty of comparing post- 
operative statistics of different surgeons in favor of a special procedure is 
well Imowm, but Avhen an impartial observer has given all a fair trial his 
conclusions are likely to have the greatest significance. Thoracolumbai 
sympathectomy is at the same time a more effective and a far less 
lating method of abolishing central vasoconstrictor tone in the caudal 
half of the body than cutting the corresponding anterior spinal roots. 
One reason for its greater effectiveness is that preganglionic fibers 
destined for the abdominal plexuses may leave the cord higher tharr rts 
sixth thoracic segment, but these ar'e interrupted when the para^er■te ra 
ganglia and splanchnic trunks are resected. Incomplete denervatrorr 
probably accounts for the unimpressive late statistres of Heuer s eases 
treated by anterior rhizotomy.™ Of these nineteen patrents, all those 
who suffered from the malignant form of the disease died wrt rn rree 
and three-quarters years. In the seven survivors with lass severe forms 
of the disease, the blood pressure rose over a period of two o nee 
yeare until it approached, but seldom reached, the preoperative leve . 

A further extension of surgical denervation to total sympathectomy 
has been advocated by Grimsoii.®®’ In his prelimiiiaiy experimen s 
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with. Wilson and Pheinister'^ it Avas demonstrated that no operation 
short of total sympathectomy prevents the pressor response to neuro- 
genie elevation of blood pressure which takes place on increasing intra- 
cranial pressure. These obseiwations haA^e been elaborated by Freeman 
and Jeffei’s,'® aaOio found that if the sjunpathetic denervation is e.\- 
tended upAvard to include the heart it AAdll prevent the elevation of 
blood pressure produced by increased intracranial pressure. That vari- 
ous types of localized s 3 Tnpathetie deneiwation haA'e not prevented 
neurogenic hypertension in dogs does not seem an adequate reason for 
adopting such an extensive operative procedure in man, unless the 
clinical results turn out to be far superior to the satisfactoiy and safe 
method of denervating the entire loAver half of the body Avhieh has been 
proposed by Smithwiek. The results reported by Grimson'^® have not 
as yet established his contention. 

The mechanisms Avhereiy sympathetic denervation of the abdominal 
viscera and loAver extremities brings about a reduction in blood pres- 
sui'e, regs'ession of retinal and renal changes, and relief of sjunptoms 
are still but poorly luiderstood. It is pai’ticulai'ly difficult to explain 
hoAV improvement in the latter maj" come about Avhen there is little or 
no loAvering of the blood pressure. Recent studies on the correlation 
of vascular pathology observed in biopsy specimens taken from the 
kidneys and renal clearance in h.vpertensive patients treated by rad- 
ical sympathectomy have east doubt on the primar}^ importance of 
reduced renal blood floAv in the causation of the disease. These data, 
obtained by Talbott and his colleagues'® in tAventy hypertensive patients 
submitted to radical thoracohmibar simipathectomy bj'^ SmitliAvick, sIioaa^ 
"a significant correlation of renal clearance AAith the microscopic ap- 
perance of their respective renal tissues, i.e., the more severe the renal 
vascular disease, the more reduced Avere the glomerular filti'ation rate 
and the renal blood Aoaa''. In the cases AAuth grade 0 and I renal Avas- 
cular disease, the renal eleax'ance obserAvations Avere either noi’mal or 
only very slightly reduced. Only in grade IV renal vascular disease 
Avas renal blood floAV seriously reduced.” It is therefore probable that 
the observations of Poa, Woods, Peet, and Poa,^^ which indicate that 
the effective renal blood fioAv in hypei’tensiAve patients is reduced nearijv 
50 per cent, must have been made in adA'anced cases of the disease, and 
Castleman and SmithAvick ’s'® examination of renal biopsies in 100 
hypertensive patients has shoAvn that A’ascular disease Avas absent or 
insignificant in 28 per cent and distinctlj^ mild in an additional 25 per 
cent. Prom these observations thej^ conclude that morphologic evidence 
of renal vascular disease in more than one-half these eases is inade- 
quate to be the sole factor in produemg the hjpertension. It AA'ould 
seem more likelj" that in most instances the hjpertensive state antedates 
the renal A’ascular lesion, although the latter*, once established, ma}' 
aggravate the hypertension. 
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The renal clearance determinations oL’ Talbott and co-workers"” and a 
number of otlier independent investigators"”’ have sUoito beyond 
11 doubt tliat sympathectomy does not bring about any increase in the 
basal rale of blood How through tlic hypertensive kidney. Howevex’, 
Sniithwiek’’ lias suggested tliat the oixeration may eliminate reflex con- 
sti’iclion of the afferent renal arterioles, sucli as occurs whenever the 
individual assumes the upriglit iiosture. Kurtliermore, with the reduc- 
tion of adrenal secretion by medullary denervation, constriction of the 
efferent renal arterioles must be decreased. 

In conclusion, it must be stated that the most reasonable explanation 
for the decrease of arterial pi’cssui'e which follows sympathectomy in 
hypertensive patients is the general reduction of the tone of smooth 
muscle in the denervated vascular bed (Smithwick),” The explanation 
offered by Coi-coran and Page,’’” that there is a partial failure of venous 
return, seems much less likely since it applies onh’’ to the postoi’al 
hypotension seen in the acutelj' denei-vated state. It does not account 
for the persistent lowering of blood pi’cssui’c in the horizontal jxosition 
which is generally associated with a lowering of the licart rate. While 
other methods for reducing high blood pressure, such as antipressor 
substances, may ultimately be developed, thoi’acolumbar splanchnicec- 
tomy udth removal of the lower thoracic and upper lumbar sympa- 
thetic ganglia appears to bo the most effective method of treatment 
luioum at present. i^Uthough it is not yet established that the results 
will be permanent, at least there is good reason to believe that the liands 
of the clock can be set back for a number of years in the majority of 
younger patients with hypertension avIio have not been pei’mitted to 
progress to the stage of advanced degenerative changes in the artei’ies 
of the kidney, heart, and bi’ain, 

GASTROINTESTINAL TRACT 

Knight’s®” experimental work with achalasia (cardiospasm) has shoxvn 
that in the eat there exists a time sphincter mechanism at the cai'diae 
end of the esophagus; that bilateral vagectomy reproduces the appear- 
ance of achalasia, and that sympathectomy prevents it. Because in dis- 
section of cadaver’s it was found that the sympathetic nerve supply to 
the cardia is derived chiefly from the left side of the celiac plexus and 
distributed along the left gastric artery, Knight advocated excision of 
this artery with its surrounding plexus of nerves. Ochsner and De- 
Bakey,®” in their surgical considerations of achalasia, have collected 
nineteen instances in which this procedure has been employed, includ- 
ing one case of their own. The results in these were not impressive, 
there being partial improvement in only four, ilitehell,®"’ ®= who h^ 
worked out the innervation of the stomach in the most minute detail, 
expressed the opinion that the high incidence of recurrence niay be due 
to the great anatomic variation in the sympathetic fibers to this region. 
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In the broader experience with sjnnpathetie denervation it is certainly 
true that the results are unsatisfactory unless the interruption of fibers 
has been anatomically complete. 

While enthusiasm for treating congenital megacolon by sympathec- 
tomy has waned, considerable progress has been made in treating this 
condition by parasympathetic drugs. Law*® points out that children 
below the age of 4 stand the necessarily extensive operation of surgical 
denervation poorly, and that in older patients, 'with marked colonic 
dilatation and a thin, weak musculature, operation is not often success- 
ful. He believes that parasympathetic stimulation, rather than a block 
of the sympathetic inhibitor axones, may be the best therapy. Para- 
sympathetic stimulation affects the colon and its sphinctei-s as a func- 
tional unit by causing contraction of the former and relaxation of the 
latter. The earliest parasympathomimetic drug to he produced was 
aeetjdcholine, but this is rapidly destro 3 'ed in the bpdj' bj' cholinesterase. 
Aeetyl-beta-methylcholine chloride is more stable, hut it must be given 
by injection and it is difficult to adjust the dosage to px'oduce evacua- 
tion unthout causing toxic symptoms. The bromide, however, is more 
stable and may be given by mouth in do.ses of from 0.1 to 0.2 Gm. after 
breakfast and, if necessary, in midafternoon. Law reviews the success- 
ful treatment of six children suffei’ing from Hirschsprung’s disease 
with oral dosage of acetj'l-beta-methj-lcholine hroinide and liquid 
petrolatum. Two of these patients were able to discontinue the drag 
after three to nine montlis of treatment. A second eon-oborative report 
has been made bj^ Barenberg, Greene, and Greenspan,®' who have de- 
scribed a child with congenital dilatation of the colon observed con- 
tinuouslj’^ from the age of 3 months for four and one-half j'ears. Dur- 
ing this period the effects of various medical procedures, di’Ugs, and 
surgery (an incomplete sj-mpatheetomj- of the rectum and lower colon) 
were studied. The best results Avere obtained Avith the oral administra- 
tion of inecholjd bromide (in the dosage gAen by Lrav) and mineral 
oil. The patient has been completely relieved of abdominal distension 
as Avell as constipation, and his physical dcA^elopment is progressing in 
a normal manner. 

A much more common and acute form of intestinal atonj’^ is the dis- 
tension AAdiich folloAvs laparotomj’-. This is caused by reflex depression 
of the parasjTnpathetic dmsion of the autonomic nei’Amus sj^stem. For 
its relief and, better still, its prevention, Gordon®® recommends the 
postoperative administration of the parasjmipathetie stimulant, prostig- 
mine, and revicAvs the previous articles AAdiich have appeared on this 
subject since 1931. The incidence and seAmritj’" of postoperative ab- 
dominal distension Avere reduced in cases in Avhich 1 c.c. of lAi'ostigmine 
methylsulfate 1:4000 solution (pi'ostigmine pi’ophylactic) Avas injected 
subcutaneously at inteiwals of four, six, or eight haul’s or more during 
the first three days after operation. The drag should, of course, not 
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be employed in eases ot! peritoneal infection or bowel obstruction, but it 
is claimed that patients who would not require the use of a cholinergic 
drug are not harmed thereby, and that postojicrative intestinal disten- 
sion is more easily prevented than treated. 

While surgical interruption of the abdominal sympathetic tihers for 
visceromotor disorders is being regarded with diminishing enthusiasm, 
its value for the control of pain from various abdominal organs has 
been emphasized by White and Smithwiek. ‘ Examples are recorded of 
effective relief of intractable pain in: (a) metastatic carcinoma of the 
liver treated by paravertebral infiltration of alcohol around the six 
lowest thoracic ganglia on the right side, in a patient whose general 
condition contraindicated cordotomy; (b) penetrating ulcer of the 
posterior wall of the duodenum in two patients relieved by similar in- 
jections, where advanced coronary disease prevented a direct surgical 
attack; (c) pain secondary to postoperative atresia of the biliary ducts, 
and also peristaltic pain of unknown origin, relieved by splanchnicectomy 
and resection of the upper lumbar sympathetic ganglia. Although 
suitable eases of chronic abdominal pain for localized denervation must 
necessarily be rare, operations of this type are distinctly less mutilating 
and less subject to complications than section of the spinothalamic 
tracts. The outcome can be tested in advance by diagnostic procaine 
block, and patients with underlying cardiac or malignant disease who 
could tolerate no open operation can often be given satisfactory relief 
for the duration of their lives by destroying the sympathetic rami with 
alcohol. 

POST-TRAUMATIC PAIN IN THE EXTREMITIES 

Why certain causalgias, painful amputation stumps, and post-trau- 
matic dystrophies (Sudeck’s atrophy) should respond to .sjmipathectomy 
and even to injection of procaine is yet to be exi)lained. With the in- 
creasing number of eases reported it is evident that the response is often 
dramatic, and that sympathectomy is most likely to be effective when 
the blood vessels of the extremity are in a state of chronic vasodilata- 
tion or consti'iction. Similarly, it is apparent that the procedure is 
most often successful when the hand or foot is involved, and that few 
instances have been reported where pain above the elbow or knee has 
been relieved. These points suggest that sjunpathetie vasomotor re- 
flexes are concerned and that their surgical or chemical block inter- 
rupts the efferent half of a reflex arc. 

The underlying physiologic mechanisms have been reviewed by Miller 
and de Takats.®® It is possible that the painful stimuli which set up 
vasomotor reflexes travel centripetally through the sympathetic fibers. 
Atlas®“ has recently described a case where, after injury to the roots 
of the cauda equina, only the sympathetic nerve supply to the leg 
appeared to remain intact. This patient had a very cold, cyanotic, 
sweaty foot which was anesthetic but extremely painful. As the pain 
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disappeared after the sjnnpathetie outflow was blocked, he concluded 
that the painful sensations must have originated in the blood vessels 
and that they reached the cord over sympathetic pathways. Hyndman 
and "Wolkin®^ have also described two eases in which compression 
fractures of the second lumbar vertebrae had caused characteristic 
sensory-motor paralysis of the legs rvithout interrupting sympathetic 
innervation. In both these patients some degree of sensory perception 
was retained, which the authors conclude must have been transmitted 
over sjnnpathetic pathways. In addition, tliey obseiwed that a sjmr- 
pathectomy greatly diminishes the aching, stinging pain of the hands 
and feet that results from exposure to cold. Heretofore, with the excep- 
tion of Foerster and Leriche, all experimental and clinical investigators 
have denied that anj'- afferent impulses from the extremities are carried 
by the sympathetic nervous system. It is possible that the pain in these 
extremely interesting eases may have reached the central nervous system 
over somatic fibers which remained intact in the deeper stimctiu’es. 
A second hypothesis which has been .suggested by Miller and de Takats 
is that sympathectomy, by accelerating circulation, washes out a "pain 
substance” Avhich has been described by Sir Thomas Lewis in his recent 
monograph on pain.®- 

i\Iany impressive case reports have appeared in the last three years 
deseribing the encouraging response to surgieal or chemical interrup- 
tion of the sympathetic pathways. In eases of ligamentous sprains 
and periarticular contusions with vasomotor disturbances of the tj’^pe 
leading to Sudeek’s atrophy, the largest series has l)een assembled by 
MiUer and de Takats other valuable reports have been contributed by 
Atlas®® and by iMahoimer.®® Further instances of intractable pain in 
the extremities have been classified as ‘‘minor causalgias” by Homans,®^ 
who emphasizes the effectiveness of the simpler procedures, such as 
repeated injection of procaine into a localized soiirce of pain (as 
originally advocated by Leriche and Livingston) or infiltration of the 
stellate or upper lumbar sjnnpathetic ganglia. White and Smithwick® 
have stated that if a favorable response is obtained with procaine, 
treatment by repeated injections should be given a thorough trial. 
Occasionally a single injection results in long-lasting relief. If relief 
is complete, but short-lived, sympathetic ganglionectomy is the proce- 
dui’e of choice. A favorable response may be expected when the ex- 
tremitj^ is cold, discolored, and moist, especially when the patient is 
benefited by local heat or fever therapy. Sympathectomy is also more 
likely to succeed in peripheral lesions, such as those which involve 
a finger, wrist, or foot, than when the pain comes from the shoulder 
or above the knee. 

RELIEF OF PAIX IN ANGINA PE'CTORIS 

The anatomy of the pain-carrying Abel’s from the heart is now so 
well understood® that sensoiy denervation can be counted upon to 
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relieve the .suItVrint? of ;iii; 4 iiiii pectoris in pnlieiits who have failed to 
respond to inedieal tn'atnienl. The ell'eetiveness of eiiltin;^ the upper 
four thoracic posterior spinal roots (Haven and Kin^.‘''’ I{ay““) or re- 
sectintr the upper three thoraeie synipalhetie ;j:an^dia (White and Sinitli- 
wielc^). throuirh which the sensory axones run, has been found to 
approach 100 per cent. In patients who are tiood euou.irii operative risks 
to withstajid these procedures there is no evidence that relief from pain 
has any hut a tavoralile eflVet. and an adeouafo warnine; signal has 
not been lost. Unfortunately, (he seieetnm of suilahle eases for (liose 
operations is not easy, ainl many of (he worst sufferers Iiave too poor 
a coronary eire\ilat ion to withstainl any major suritieal ])roeedure. For 
these, eheiuieal destruction of the cardiac sensory fillers, as they traverse 
the upper thoraeie synipalhetie irani'lia and (heir rami before joining 
the spinal nerves, is a fairly satisfactory sniislilute. The tcehnifiue, of 
paraverteiirul injection has lieeii reiiorted in detail by \V!u(e.“' Wore 
than sixty additional eases treated in this manner have been reporteil 
by Perlow'-*'' and by Levy and liloorc.'-*® Satisfactory relief is recorded 
in 73 per cent and 77,5 per cent, respectively, of their patients M’itliout 
a single death. In the latter sorie.s relief was marked and permanent 
in 47.5 per cent of tlio total mimber; eight of these have been followed 
for more than six years, two for nine yeai’s. ^lany of the patients who 
had been bedridden or eontined to the house were able to I’osume aii 
active life. Changes in the form of the electrocardiogram in the direc- 
tion of normal suggest that, iutorruptioii of the sensoiy patlnvays in 
certain cases may diminish or abolish siiasin in the coronaiy bed. Levy 
and Jloore coneludo on the basis of this evidence, and in view of experi- 
ments on dogs by MeEachern, j\Ianiung, and Hall,^'’'’*’ tiiat it is probable 
that interraptiou of pathways for pain may exert a beneficial effect on 
the coronary circulation. 

The treatment of intractable angina pectoris by sclerosing solutions 
injected at the sides of the upper thoracic vertebrae is open to the 
ohjections that it fails to produce an effective nerve block in some 25 per 
cent of cases, that it is usually followed by a vaiying degree of neuntis, 
and that it has on rare occasions resulted in injury to the spinal cord. 
The chemical irritation of the intercostal nerves cannot be avoided, but 
is a source of serious complaint in only 10 jier cent and almost never 
lasts more than a few weelis. Complications from direct trauma to the 
cord in the course of paravertebral injection or from alcohol entering 
the subarachnoid space have been reported by Olsen^®’ and by Hii’sch- 
boeek and Gillespie. In these, a typical Brown-Sequard pai'alysis 
developed instantaneously, which in one of Olsen's eases has lasted eigh- 
teen years. To avoid this most serious accident, White*' recommended 
insertin g the needles at least 3 era. anterior to the transverse processes 

*'Chese investigators found that renio\'al of 
pain and markedly reduces the mortality rate after occlusion ot tne 

larger branches of the left coronary artery in the conscious Cana- 

questioned these results, the more refined experimental technique of the Cana 
workers mal<es me favor their contention. 
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(well anterior to the intervertebral foramina and spinal nerves), pre- 
liminary injection of procaine, and very slow infiltration of alcohol mth 
frequent testing for evidence of spinal block. In experienced hands the 
treatment of severe angina peetoins with advanced coronary disease can 
be undertaken with minimum risk and wth better than three chances 
out of four of securing satisfactory reduction in the severity and fre- 
quency of the attacks. In one-half the cases all pain ■will be abolished on 
the injected side. But when injection has failed or the patient’s more 
favorable condition permits, surgical interruption of the nerves is 
unquestionably the procedure of choice. 

SENSORY-ilOTOR INNERVATION OF UROGENITAL TRACT 

The most important work to be published on bladder innervation 
during the past three yeai-s is the monograph by Langworthy, Kolb, 
and Lewis.^®^ Their investigations overthrow the older theory of 
antagonism between the sympathetic and parasympathetic innervations 
of the bladder and its sphincters. The sympathetic is confined to 
vasomotor supply and sexual functions (vesical neck, prostate, and 
seminal vesicles), and its activity is not essential to normal mictiu’ition. 
Stimulation of the sacral roots which contain the parasympathetic fibers 
produces contraction and emptying of the bladder. ]\Iicturition begins 
with a contraction of the bladder musculature, and only after the 
intravesical pressure rises does the internal sphincter open. The ex- 
ternal sphincter opens later. This also is an involuntary act, and the 
only voluntary power of the so-called “volnntarj’^” sphincter is to 
contract and postpone or stop urination. The clinical manifestations 
that are found after nerve lesions have been correlated with the func- 
tional levels of the central nervous system in a most logical manner by 
Evans. Beginning at the highest level in the cortex, there is the 
fully integrated mechanism of micturition subject to inhibition by the 
person who can suppress the desire to void or who can initiate micturi- 
tion at will. At the next lower level of function in the brain stem mic- 
turition occurs subconsciously, but may still be well coordinated. At the 
spinal level, following recovery from shock, a fairly well-coordinated 
activity may develop in time, but urination is mediated by spinal re- 
flexes whenever the intravesical pressure becomes elevated and is there- 
fore explosive in nature. Finally, there is the poorly coordinated, totally 
inefficient type of micturition seen in the isolated bladder after lesions 
of the cauda equina or pelvic neiwes. Clinical examples after various 
neurogenic lesions and their interpretation by the cystometrogram are 
given in the monograph by hIcLellan.*®® Unfortunately, all this recent 
knowledge goes to show that sympathetic denervation is of no value 
in the treatment of the paralyzed bladder. 

The same is largely true of the painful bladder, as the great majority 
of its sensory fibers run in the sacral nerves. Resection of the superior 
hypogastric plexus (presacral nerves) in no- way alters the patient’s 
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sensation as the l)la(hler is tilled. ’ In the few eonvineiiifj; ea.ses where 
presjieral nonreetoniy lias reduei'd bladder pain, ^MeLellaid'”'’ believes 
that its aetion is throniih reduet ion of s])asin in the vesieal neck and 
trigone, areas whieh are innervated by the .syiniiathetie. 

In eontrast to the bladder, sensory libers from the kidney and ureter 
pass in large part through the .synipathetie renal and splanchnie 
plexuses to enter the spinal eord over its lowest thoracie and upper 
lumbar roots.'' Gunnar Bauer'"' reported eleven patients with renal 
pain, in whom denervation by .syni pat heel omy jirodueed relief. The 
pain had been ]u-esenl for long periods, and the o])eration was followed 
by no serious eoinplieations. 

The recent apjilieation of high caudal anesthesia to obstetrics by 
Edwards and lling.son'"'’ has demonstrated that all .sensory nerves from 
the uterus enter the spinal eord below its tenth thoracic segment. This 
goes back to the ela.ssieal work on uterine innervation by Cleland,'®" 
in which he showed that the uterus derives its sensory nerve supply 
from two source.s, the libers to the fundus arising from the eleventh and 
twelfth thoracie spinal segments and jiassing through the preaortic 
and superior hypogastric plexuses, while the sensoiy fibers to the cervix 
are found in the para.sym|)athetic j)lexus of sacral nerves. After pre- 
sacral neurectomy, biopsies may be taken i)ainle.ssl.v from the body of 
the uterus, but the cervix and tubes remain .sensitive." The nerve supply 
to the latter comes from the ovarian plexuses and descends along the 
uretei's. The anatomic arrangement of the ])etvic autonomic nerves has 
been described and clearly illustrated by Curtis, Anson, Ashley, and 
Jones.^'" 'While resection of the superior hypogastric plexus remains a 
satisfactory method of dealing with the most intractable cases of idio- 
pathic dysmenorrhea, there have been no succes.sful new applications 
of this method to report. 
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Medical Progress Annual. Vol. III. By Robert N. Nye, M.D. Pp. '67S, with no 

illustrations. Springfield, 111., 1942, Charles C Thomas, Publisher. .$5. 

This monograph consists of a series of papers on subjects of general interest 
written by a number of well-known Kew England contributors, largely from Boston, 
in the field of their special interests. In the main, papers are written on such 
general topics as bacteriology, nutrition, pathologj’, pharmacology, and physiology. 
There are, however, a large number of specific items involving problems of practical 
clinical therapeutic interest. In a sense, tlie book professes to collect the impor- 
tant recent developments and outline the trend of tliought in special fields. This 
objective is achieved particularly well in a number of the essays. In essence, the 
monograph affects to present the subject matter of year books in many special 
fields in briefer form. A large number of the essayists are well-known men in 
American medicine, who write knowingly and critically of recent contributions in 
their special fields. The volume constitutes an important addition to the review 
literature of developments in medicine. 


Textbook of Exodontia. By Leo Winter. Ed. 5. Pp. 576, with 485 illustrations 

and 7 color plates. St. Louis, 1943, The 0. V. Mosby Companj'. $10.00. 

In this book the subjects of exodontia, local and general anesthesia, and oral 
surgery are covered in a very thorough manner. Tlie text is designed to provide 
the student and the general practitioner of dentistry with the fundamental facts 
of exodontia, and as thorough and detailed a description of the techniques as 
possible. 

The author realizes that the present emergency requires that the general prac- 
titioner should be thoroughly familiar with, anesthesia and, therefore, has com- 
pletely revised and brought up to date the chapter on local anesthesia. 

The psychologic approach to exodontia patients is discussed, as well as the 
technique for extraoral injections, the techniques for infiltration and intraoral 
nerve block, accidents and infections following local anesthesia, general anes- 
thesia in oral surgery, general anesthesia for ambulatory dental patients, chemo- 
therapy, surgical preparation of the mouth for dentures, description and removal of 
impactions, and cysts of the jaw. 

This very comprehensive text should be of great help to the general prac- 
titioner of dentistry, especially now that most of the specialists in exodontia 
and oral surgery are in the Service. The book is highly recommended. 


Textbook of Gynecology. By Arthur Hale Curtis, M.D., Professor and Chairman, 
Department of Obstetiics and Gynecology, Northwestern University, Evanston, 
111. Ed. 4. Pp. 723, ivith 401 illustrations. Pliiladelphia, 1943, W. B. Saunders 
Company. 

This book is now in its fourth edition and has come to occupy an enviable place 
as a w'ell-balanced practical text on gynecology. In this edition, the anatomic 
studies of the perineum, discussed recently by the author in conjunction wdth Anson 
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aiiil Ashley, are reprodueeil in the j'rajdiio manner of their arti.st-autlior, Tom Jones. 
Tlieso illubtratioiis, together \\itli the anatomie features of the various surgical proce- 
dures, constitute a contribution to the \olume. Tji many of these drawings, the 
blood vessels and tissue are shown in color. The illustrations thioughout tho volume 
are of a high order, and bespeak the impoitaneo whi('h the author attaches to aug- 
menting tho written woid by tho enlightening intlueueo of suitable pictuics. The 
text contains oG chapter headings— all within the coniines of 723 pages, including 
therein, 401 illustrations. The volume can be recommended cnthusiiistically as a 
useful and practical text in which the greatei emphasis is placed on operative 
gynecology. 


The Hemorrhagic Diseases and the Physiology of Hemostasis. Bv Armaiid J. 

Quick, Ph.D., M.D., Associate Professor of Pharmacology, Afarquette University 

School of Hcdiciue, :XIilwaukee, IVis. Ed. 1. Pp. 310, with 21 illustrations. 

Springfield, HI., 1912. Charles C Thomas, Publisher. $3. 

This is an up-to-date summaiy of our knowledge of hemorrhagic diseases, written 
by an acti%e and successful woiker in a diflicult field. The monograph contams an 
interesting lustorical account of development of knowledge covering the clotting of 
blood. The items considered important in the mechanism of blood coagulation are 
discussed in detail. The avitaminosis K deficiency and the related hemorrhagic 
diathesis, a field to wliich the author has added important contributions, are discussed 
at length and particularly well. Tho inclusion of an appendix on methods makes 
the monograph an especially well-balanced and practical book. An extensive list 
of bibliographic references is appended to each chapter. The book can be reoom* 
mended enthusiastically as a comprehensir e and authoiitati\e summary of our knowl- 
edge in the field of hemorrhagic diseases. 


Roentgenographic Technique: A Manual for Physicians, Students and Tech- 
nicians. By Darmon Artellc Bhinehart, A.AT., M.D., F.A.C.K., Professor of 
Koentgenology and Applied Anatomy, School of Medicine, University of 
Arkansas, Little Eock, Ark. Ed. 3, thoroughly revised. Cloth. Pp. 471, with 
201 engravings. Philadelphia, 1943, Lea & Febiger. 

The thiid edition of this standaid text on loentgenogiaphic technique is wel- 
come. Some increase in the size of the book and some revisions of the text have 
been made. There are a number of new figures, some of which are very instruc- 
tive. It is surprising that the author has chosen to omit such newer procedures 
as roentgen kymography and body section roentgenography, both of which have 
an important, though select place, in the methodology of x-ray examination. 
Otherwise the book is complete. It is well written, bountifully illustrated, and 
offers a valuable manual for the instruction of technicians and physicians wdio 
aie concerned with the technique of x-iay examination. 


Neurosurgery and Thoracic Surgery. Piepaied and edited by the Subcommittees 
on Neurosmgeiy and Thoracic Surgery of the Committee on Surgery of the 
Division of Medical Sciences of the National Eesearch Council. Pp. 310, with 
183 illustrations. Philadelphia, 1943, W. B. Saunders Company. $2.50. 

The purpose of this, the sixth of a series of military suigical manuals, is to 
pioidde to militaiy medical ofiiceis succinct and peremptory iiifoimation on the 
management of injuries to the central and peripheral nervous systems as well as 
on the treatment of thoracic wounds. The volume has been judiciously planned 
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and comprehensively presented by a group of highly qualified and thoroughly 
experienced neurosurgical and thoracic specialists. Ample illu.strations enhance 
and elucidate the discussion. 

Approximately two-thirds of the book is devoted to neurosurgical subject.?. In 
the first chapter on gunshot and other injuries of the scalpj skull, and brain, 
prepared by Gilbert Horrax and Claude G. Coleman, specific directions are given 
for the management of head injuries sustained on the battlefield. Claude C. 
Coleman and Cobb Pilcher discuss gunshot and other injuries of the spinal cord 
in the second chapter. The third chapter, by J. Grafton Love, is devoted to the 
diagnosis and treatment of intervertebral discs in military service, wliich is equally 
applicable to civilian practice. A detailed description of the peripheral nerves and 
a complete discussion of the method of examination of peripheral nerve injuries are 
presented by Byron Stookey and John. Scliarff in. the fourth cliapter. The subject of 
infections of the nervous system and its coverings arising from injuries sustained in 
the service is completely covered in the fifth chapter by Charles Bagley, Jr., Francis 
C. Grant, and Gilbert Horrax. 

The last third of this monograph contains a complete though laconic and 
synoptic discussion of the subject of trauma to the chest prepared by Evarts A. 
Graham, Isaac A. Bigger, Edward E. Churchill, and Leo Eloesser, First-aid 
measures, classification, complications, and surgical techniques of thoracic in- 
juries are covered in detail. 

Hot only has the purpose of the book been commendably achieved, hut this 
manual will find a useful place on the shelf of the civilian surgeon who has 
been compelled by the exigencies of war to take care of a greater variety of 
patients. 
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Thus, controlled hydrolysis of azochloramid and slow dissipa- 
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reducing frequency of dressings (and accompanying trauma) and 
resulting in conservation of time on the part of medical attendants, 
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1 . Prompt surgical treatment. 

2. Cleansing of the wound. 

3. Excision of the wound. 

4. Provision of drainage. 




5. Immobilization in a plaster-of-Paris 

CclSt. 


Listed above are the five essential principles in tho hJ t • t 

wounds as formulated by Trueta, each and ever^ biological treatment of 

to ensure the greatest possible success 
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anesthesia, skin grafting, amputation, and treatment of burns^’ antiseptics. 


Graphic illustrations such as those reproduced here supplemenf 
matter, supplying step-by-step visual guidance. You won’t wanf 7 
having this authoritative text. Send for it today! 
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Protecting inherent qualities ot 
instruments... secondary only to asepsis 



not only provides high germicidal potency-pro- 
longed immersion of delicate steel instruments 
will not result in rust or corrosive damage. Ob- 
viously, the functional efficiency of any instru- 
ment depends upon such protection of its inherent 
factory qualities during the sterilizing process. 

From the standpoint of asepsis . . . knife blades 
covered with a dried blood contamination of 
Staph, aurftih are consistently disinfected within 
2 minutes. The solution is sporicidal, too! Within 
1 hour the spores of B. anfhracis, and within 4 
hours the spores of Cl. wlchVi are destroyed. 
Even the extremely resistant spores of CL tetenii 
ore killed within 18 hours. To insure the destruc- 
tion of all forms of pathogenes, instruments 
should be continuously immersed in the solution 
for not less than 18 hours. 
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FOR SURGEONS IN EVERY FIELDV.^r 

B&li hrauniutic futures 


Through twenty years of pioneer research Davis & Geek has -devel- 
oped Atraumatic suture-needle 'combinations for use in every branch 
of surgery. Now available’ ace more than two hundred different 
D&G Atraumatic sutures specially designed in collaboration. with 
leading surgeons in all fields — gastro-intestinal; eye; nose and throat; 
gynecology and obstewics; genito-urinary; plastic; vascular; thoracic. 


^ the Atraumatic needu 

features of the 


a-jrss.-.-yssi' 

K cannot pull out. 

streamfined jojoture. 

vessels. 


/ 

/ 


S.Plane-groundshaftmsuresfirmgrip; 

prevents turning m needle holder. 


.^ 11 ^ 



D&G Atraumatic sutures include plain and chromic catgut, 
silk, linen, cotton, and Dernialon* (processed from nylon.) 
These materials— in all required sizes— are" armed with cut- 
ting or taper point needles in a wide V3rietj(pf shapes and 
sizes. Only D&G offers so broad a range of suture-needle , 
combinations. Space here does not permit descriptive list- 
ings which, however, are .ayailable and will be supplied 
on request. ^ — *R,m<rMuad,marti 


DAVIS & GECK, INC., BROOKLYN 1, NEW YORK, U. S. A 
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Efficiency of Iodine 

'k Iodine long has been an out- 
standing germicide for preop- 
erative use, for wound therapy, 
and for sterilization of common 
cuts, scrapes and scratches. It 
is so thoroughly accepted that 
its high efficiency is, perhaps, 
only casually appreciated by 
surgeons and physicians over- 
Avorked by present day de- 
mands. 

Iodine has been clinically dem- 
onstrated to be non-irritating 
when properly applied. It is 
customarily used in dilutions 
of 7%, 3^% or 2% but dilu- 
tions as loAV as l^b have been 
shorm to be effective in pre- 
\ anting infection. 

Iodine has particular power to 
enter tlie skin follicles and is ef- 
fective in tlie presence of natu- 
ral barriers of tlie skin itself. It 
is bactericidal in concentra- 
tions Avhich are not toxic to tlie 
tissues. 



Iodine Educational Bureau, Inc. 

120 Broadivay, Neiv York 5, N. Y. 
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The Journal of Bone 
and Joint Surgery 

The Official Publication of the 

American Orthopaedic Association 
British Orthopaedic Association 
American Academy of Orthopaedic Surgeons 


OwiuhI and i>tiblisli«d by the American 
Ortliopacillu Ahsociation 


Published Quarterly: 

JAN., APRIL, JULY, and OCT. 


The only publication in English 
dealing exclusively with bone 
and joint conditions. 

Its pages include contributions 
frorn recognized leaders in this 
specialty from foreign countries 
as well as from the United 
States and Canada. 

In the choice of papers for pub- 
lication emphasis is laid on the 
practical and clinical subjects. 

A journal of value to general 
surgeons as well as to those 
dealing with the problems of 
orthopaedic and traumatic sur- 
gery. 

8 THE FENWAY, BOSTON 15, 
MASSACHUSETTS. U." S. A. 


Order Blank 

Ttie Journal ot Bone and Joint Surgery 
8 The Fenivay, Boston 15, Alassachusetts 

please enter my subscription to “The Journal 
of Bone and Joint Surgerj” for one year be- 
ginning with the issue for 

□ Enclosed And $ in payment. 

□ mu remit on receipt of bill. 


Name 


Street 


City 


State 

Subscription Price — Payable in Advance — $5.0« 
in the United States; $5.25 
in Canada; S5.75 in For- 
eign Countries. 
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TIME CANNOT BE BOUGHT... SAVE IT 


iTj^l-OVOCYLlN* calls for fewer in- 
jections at longer intervals and 
results in prolonged . . . effective . . . 
estrogenic action. 

This economical . . . most time conserv- 
ing . . . and potent estrogen is indicated 
in the menopausal syndrome and for 
the prevention of dysmenorrhea. 


DI'OVOGYEIN 


'Tiade Mark Reg U.S Pol Ofl. 







Pharmaceutical Products, Inc. 

" SUMMIT, NEW JERSEY 

CANADIAN BRANCH: MONTREAL, QUEBEC 
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Completely conceals all skin discolorations- 

COVER M ARK 

for post-operative scars, birthmarks, vitiligo, etc. 

LYDIA O’LEARY, INC., 551 FIFTH AVENUE, NEW YORK 19 • Chicago (2) 30 N Michigan Ave 




Up-To-Date Books For Surgeons 


• SURGERY OF PANCREATIC TUMORS — by Alexander Brunschwig. 421 
pages, 123 illustrations, 1 color plate. PRICE, $7.50. 

• ESSENTIALS OF GENERAL SURGERY— by Wallace P. Ritchie. 813 
pages, 237 illustrations. PRICE, $8.50. 

• SYNOPSIS OF OPERATIVE SURGERY— by H. E. Mobley. 375 pages, 339 
illustrations. PRICE, $5.00. 

• SYNOPSIS OF THE PREPARATION AND AFTERCARE OF SURGI- 
CAL PATIENTS — by Hugh C. Ilgenfritz and Rawley M. Penick. With a 
foreword by Urban Maes. 532 pages, 55 illustrations. PRICE, $5.50. 

• SURGICAL.' TREATMENT OF HAND AND FOREARM INFECTIONS 
— by A. C. J. Brickel. 300 pages, 166 text illustrations, 35 plates including 10 
in color. PRICE, $7.50. 

9 OPERATIVE GYNECOLOGY — by Harry Sturgeon Crossen. 5th edition. 
1076 pages, 1262 illustrations. PRICE, $12.50. 

• FRACTURES, DISLOCATIONS AND SPRAINS— by J. Albert Key and 
H. Earle Conwell. Third Edition, 1278 pages, 1259 illustrations. PRICE, $12.50. 

OPERATIVE ORTHOPEDICS— by Willis C. Campbell. 1154 pages, 845 
illustrations, 4 color plates. PRICE, $12.50. 

• TRAUMATIC SURGERY OF THE JAWS— by Kurt H. Thoma. 315 pages, 
282 illustrations. PRICE, $6.00. 

• SYNOPSIS OF TRAUMATIC INJURIES OF THE FACE AND JAWS— 
by Douglas B. Parker. 328 pages, 226 illustrations. PRICE, $4.50. 

• HANDBOOK OF ORTHOPEDIC SURGERY— by Alfred R. Shands, Jr. 
Second Edition. 567 pages, 154 illustrations. PRICE, $4.25. 

• FRACTURES OF THE JAWS AND OTHER FACIAL BONES— by Glenn 
Major. 446 pages, 225 illustrations. PRICE, $7.50. 

The C. V. Mosby Company — Publishars — St. Louis 3, Mo. 
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Nitrogen— Essential Growth Factor 

Vital nitrogen — absorbed by plants from air and soil— is naturally 
available to man only from dietary proteins digested to amino acids. 

Parcnamine — containing all amino acids essential . 

to animal growth — restores favorable nitrogen 
balance when dietary protein intake is inadequate. 




Available for parenteral and oral administration as a 15% solution in 
100 cc. rubber-capped vials. Details of therapy available on request. 
Trade Mark Parcnamine Reg, U. S. Fat. Offee 



DETROIT 31, MICHIGAN 

NEW YORK KANSAS CITY SAN FRANCISCO WINDSOR, ONTARIO SYDNEY, AUSTRALIA 
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PRINCIPLES AND PRACTICE OF 

SURGERY 

by J. TRUETA, M.D. 

Formerly Director of Sureery, General Hospital of Catalonia, 
UnKerslty of Barcelona; Assistant Surscon (H.M.9.) Wine- 
fieid-llorris OrtUopaedlc Hospital; Actlnz 8urgeon-ln-Charge, 
Accident Service, Badcllffe Infirmary, Oxford. 425 paces, 141 
illustrations. FBICB, $6.50. 

S'Point TRUETA Technic 

1. Prompt surgical treatment. 

2. Cleansing of the wound. 

3. Excision of the wound. 

4. Provision of drainage. 

5. Immobilization in a plaster-of-Paris 
cast. 


Listed above are the five essential principles in the biological treatment of 
wounds as formulated by Trueta, each and every one of which must be applied 
to ensure the greatest possible success. 

In this new book “PRINCIPLES AND PRACTICE OF WAR SURGERY," 
Trueta sets forth in complete detail these procedures which he has adopted 
as a result of his experience in the Spanish War and in World War II. 
However the book is not confined to these methods alone, but deals fully 
with such important subjects as shock, transfusion, aerobic and anaerobic 
infections, including gas gangrene and tetanus, chemotherapy, antiseptics, 
anesthesia, skin grafting, amputation, and treatment of burns. 

Graphic illustrations such as those reproduced here supplement the text 
matter, supplying step-by-step visual guidance. You won’t want to miss 
having this authoritative text. Send for it today! 


The C. V. Mosby Company 
3525 Pine Blvd., St. Louis 3, Mo. 

Gentlemen; Send me a copy of Trueta — Principles and Practice of War Surgery. 
Price, S6.50. 

Attached is my check. Charge my account. 

Dr. 

Address 


WAR 



Laboratories now confirni 
what Ethicon users have 

accepted for years... 

★ 

Ethicon Non-Boilable Catgut Tubing Fluid is Free of 
Tissue- Irritant Properties as Described by the Recent 
Dunham and Jenkins^ Publications. 

A * 

UvER A LONG PERIOD, we have Studied the tissue-irritating compounds 
found in some catgut tubing fluids. Similar studies have been reported 
extensively in the recent papers by Dunham and Jenkins.* 

• Ethicon Non-Boilable Suture tubing fluids are routinely tested in our own 
laboratories for tissue-irritating compounds with negative results. Our find- 
ings have been confirmed by the laboratory of a prominent university. 

• We are pleased to announce that it has not been necessary to change either 
our tubing fluids or our sterilization process in order to protect your patients 
from such tissue irritation. You may use Ethicon Sutures in your Hospital 
and Dealer stocks, with confidence, without regard to date of manufacture. 

« You are invited to write our Research Laboratory, which will be pleased 
to ans^rer technical questions concerning Ethicon Suture tubing fluids. 


•Dunham. C- L., and Jenkins, H. P- Tlie Relation of tho Tub- 
inir Fluid to the Tissue ReaUUon and Absorption of Surgicid Got 
(Catgutl. Boll, of the American Coll, of Surg., 28. 62, Feb.. 
19 J3, The Irruant Properties of Surgical Gut Tubing 
Proc. Inst, of Med, of Clii., W: 422, hlay. 1943; Surgical Gut 


(Catgut) Tubing Fluid as a Tissue Irritant. Anc. Sure., 118. 
269, Aug., 1943. 

JcnLins, H. P., and Dunham, C L.: Imiant Properties of Tub- 
ing Fluids as a Factor in the Tissue Reactions Observed with 
Surgical Gut (Catgut). Ann. Surg., 118: 288, Aug., 19-13, 
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Eye 


uferes 


special c.irc iu^ iiccii taken to iiiakeEthi- 
cun E)eSutnre> e\treniei> piialile, to meet 
tlio Miri;e<in% neeil fur a sutiiie that pa?>et. 
easily tiirough tissue aiul ties readily in 
small areas. Supplied in siuirical "ut and 
silk, equipped ^sitii e>eless Atraloc 
*\t cJlc:5. 


C/ if 

asfie Sutiifss 

Ethicon Plastic Sutures are supplied 
i in 7>v isted Silk, Surgical Nylon and 
] Draun Silkicurm Gut. They are 
^ I cipiippcd .vilh specially designed 
I eveless .Vtraloc Needles, particu- 
I arl) adapted to plastic or cosmetic 
j surgeo'. 

I ^ Tuhed pedicle flap /rom forehead 
i for repair of middle section of nose and 
I adjaieiu area (diagrammatic). 

Ssstfo-iuisstiual 

Ethicon Castro-Intestinal Sutures are sup- 
fdied in surgical gut, silk, cotton and linen, 
all ivilh e}elesS .\traloc Needles. Several 
bi^es and shapes of needles are available, 
to meet the varying needs of the surgeon, 
riicsc sutures are supplied in standard 
sizes. 



Ethicon Surgical .\}ion is supplied in 
standard sizes, sterile in tubes and non- 
sierile in coils, 'the tuhed sterile u)lon is 
specially pioeessed foi inipio\ed lle\ihil- 
it) and elasiicitv. It is ready to use, requii- 
ing no soaking or conditioning. 


Ethicon Surgical 6ut Exciusives 

TflU-GAUGING ... 6 times greater gauge 
uniformity than U.S.P. requirements. 

GREATER UNIFORMITr OF TENSILE STRENGTH. 

TRU-CHROMIGIZING . . . uniform distribu- 
tion of chrome from center to periphery. 

LOCK-KNOT FINISH. 


OROCR FROM YOUR DEALER 

Ethicom suture laboratorses 

Diimon of Netu Brunswick, N.J. 

II orld's Largest Maiwjacturer of Surgical Catgut 
Suture Libmaloncs .U Nerv Bnuisisick. N. J.; Chicago, 111.; Brazil; Argentina; England; Australia 


lop) 


tx^lxl U, Juhniou \ Johnson I’rmlcd m U. S. A. 
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» BETTER 
i SUTURING CONTRUl 





Illustrated booklet. Write Dept.H-4 
Motion pictures demoiisiraiins operative 
lechni<iue also avatlable /or group meetings. 


WITH THE 

SINGER SURGICAL 

STITCHING INSTRUMENT 

The new Singer Surgical Stitching Instrument 
enables the surgeon to enjoy a far closer and 
mote certain control of both needle and sutur- 
ing material. 

It obviates the danger of a needle slipping from' 
its holder because of too loose clamping ... or 
breaking off because of too tight clamping. The 
Singer needle locks positively in its handle with 
predetermined tension— yet may be loosened by a 
simple turn of the handle lock nut, for adjustment 
and relocking at any of the various useful angles. 

The suture material, too. remains more safely 
under the operator’s command. Since the instru- 
ment releases it only as needed, and since stitch 
formation employs only the end of the suture ma- 
terial directly at the needle, there are no long loose 
ends to break the aseptic technic by becoming- con- 
taminated through contact with infectious material. 

These arc but two of the factors that contribute 
to the high suturing efficiency attainable with this 
fine surgical instrument— in either a deep or super- 
ficial field. Any standard suture material may be 
employed, or any of a wide variety of available 
needle sizes, shapes or styles. 

The instrument may be sterilized as a complete 
unit, and can be readily taken apart for cleaning 
and quickly reassembled. All pacts ace tust-tesistant. 


SINSER sewihc machine companv. Surgical Stitching Instrument Division, M9 broadwav, new York b, h, Y. 

Personal demonstrallon avaitabte at your local Singer Shop 

CmtUU U. S. A.. IMI. r». si.... C. All SKhu I.. All CUr-Ulu. 

Hiilartl^jUiilEllltinicl . Easltr fatii EeiiS BiltH Stituiiai CMlrtl •6ital«SMcSYMHlWr SafnOpintieeihQ'nS«iinii"i 
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-NOW A Science as well as an Art 
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JoH> Smith is one of the inanv highlj- 

respected pharmacists of the Central Test. ^ scientists in the East, 

His professional service, not only to physi- 

i_ » ^ . 11 • Mould produce neM led blood cells. In a 

Clans but to their patients as Mell, is une\- * 

ceUed. His stocks are complete in every ^’“le nhile, Lilly medical service represent- 
detail and, Mhether he makes it in bis onm discussing liver extract nith 

laboratory or buys it from an outside source, medical profession, 

the medicament prescribed is ahiajs ^he production and standardization of 

promptly at aUable. 

Is a matter of fact, Mr. Smith does make Company has been 

man} preparations himself. But there are P"' 

others Mhich it is much more practicable to piofessional sertice of the Phanna- 

bny. For example, shorth after Mr. Smith Smith of the >«ation. 

opened his store in the earh tn enties. the ELI LILLY I j\ D COMP MS Y 

medical press began to cair) stories con- ixni xx iPOl-iS 6 . txniixt, u. S. A. 
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Original Communications 


THE USE OP PLASMA FOR PILLING THE PLEURAL SPACE 
AFTER LOSS OP VARYING AMOUNTS OP LUNG 


W. E. Adajis, M.D., AND T. P. Thornton, M.D., Chicago, III. 

(From the Department of Sitrr/ery of the University of Chicago) 


T he surgical treatmeut of diseases of the thora.K has made rapid 
progress within the past two decades and at the present time opera- 
tions made through an open pleural cavity are commonplace. Resec- 
tions of one lobe or of an entire lung for inflammatory conditions and 
for malignanej' are made in increasing numbers. Several factors liave 
contributed materially in the reduction of the mortality of these opera- 
tions, namely, improvements in diagnostic metliods, prevention of shock 
and severe sepsis, and an understanding of how to maintain the normal 
function of the organs of the thorax during a surgical pneumothorax. 

In spite of the progress made in this field of surgery the present 
morbidity and mortality rates indicate that furtlier improvement is 
possible. Better results should be obtained when the various body func- 
tions are maintained as nearly normal as possible. In the resection of 
varjdng amounts of lung tissue (as with other intrathoracic operations) 
alteration of the blood may be considerable due to the loss of blood and 
plasma. Several factors not commonly encountered in operations on 
other organs may contribute to this alteration, namely, (1) the incision 
is long and usually divides heavy bellied muscles transversely, (2) vas- 
cular adhesions are frequently encountered, and (3) the amount of blood 
Muthin the lung may be considerable. Polloiving these operations, due 
to the trauma dealt the cliest wall, pleura, etc., both cells and plasma of 
the circulating blood are lost, part of this being drained away (as much 
as 600 to 1,200 c.c. following lobectomy) or allowed to accumulate in the 
pleural space (as in pneumonectomy). 


The work described in this communication was done under . 
mended by tte Committee on Medical Research, between the Offlot 
search and Development and the University of Chicag-o. '-’mc( 

Received for publication, Oct. 26, 1943. 
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An analj^sis of this fluid reveals a slightly lower total jjrotein value 
than is present in aiorinal blood. Xjnless replacement therapy is insti- 
tuted this may lead to a considerable reduction in blood plasma protein, 
as much as 33% per cent, or to a level as low as 4.0 to 4.5 Gm. per cent. 
Just how much this might influence the convalescence of the patient 
would probably vary with the degree of toxicity, the status of the cardio- 
renal function, etc. (Cardiac failure and cardiorenal failure have been 
diagnosed as the cause of sudden postoperative exodus when no other 
cause could be found on post-mortem examination.) It therefore would 
seem quite logical that the postoperative course of a patient would be 
less complicated when a more nearly normal blood picture was main- 
tained. 

Since resection of the lung is at present frequently indicated (for 
malignancy, bronchiectasis, lung abscess, and tuberculosis), the factor 
of blood protein replacement assumes greater importance. In order to 
determine the method of choice for replacement of protein loss the 
following plan for experimentation was outlined; 

A. Determinatioir of the blood plasma protein fall 

1. Due to anesthesia. 

2. Due to exploratory thoracotomy. 

3. Due to resection of lung tissue witli and without the compli- 
cation of infection. 

B. Determination of the replacement therapy needed and the optimum 
route of administration to prevent the above fall in blood plasma pro- 
teins by giving : 

1. Blood transfusions. 

2. Seram transfusions. 

3. Seram intrapleurally. 

4. Seram intrapleurally and blood transfusions. 

EXPERIlIEN'r.VL METHODS .VXD PROCEDURES 

Animals . — In an attempt to produce hypoproteinemia as seen clmically 
following lung resections, several different species of animals were 
tested, namely, rats, eats, rabbits, goats, and dogs. In order to produce 
a pleural effusion similar to that seen clinically following intrathoracic 
operations, a number of procedures were employed, such as mechanical 
and chemical irritation of the pleura, and the leaving of a foreign body 
(sponge) in the pleural space following a lung resection. Dogs and 
goats proved to be more adaptable to the problem, and smce goats were 
not readily obtainable in large numbers and were much less economic, 
most of the experiments were made on dogs. Although an attempt was 
made to use only healthy animals, pulmonary infection was quite preva- 
lent during the sprhig and airtumn seasons. The presence of infection 
proved to be of definite value since it offered an opportunity of study- 
ing the influence of this factor in the problem under investigation. 
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Pt'ocediii'e. — Pi'eopei'ulive weight, temperalui'c, and blood studies wore 
routiuc, the lattev meluding ved cells, hemoglobin, iicmaloeeit and total 
pi’oteiu determinations. Since the protein loss involved ehicily the al- 
bumin factor, after the earlier experimenls only a total plasma protein 
determination was made. In the first few e-vpcriinents both the KjeldahP 
and densimetei' falling drop- melhod.s for detorminijjy plasma protein.s 
were employed. Wlieu properly i)crformed these methods clieckcd quite 
accurately, thus the gravity method was used thereafter, (The values 
with tins method are slightly lower than those obtained by the Kjeidahl 
because they do not include the nonprotcin nitrogen.) 

Operation . — ^Alter trying several variations of technique, two opera- 
tive procedures were used, namely, (1) lobectomy using mattress suture 
technique and (2) pneumonectomy, using the dissection and individual 
ligation technique in one group and the watlress suture technique in 
another group. These procedures were siuvUar to those used clinically 
and produced the desired results. The operative approaeii was the same 
for all animals, that is, through the left fifth inter.space without rib 
resection. The muscles were divided in the direction of their fibers thus 
minimizing the amount of trauma and plasma protein loss in the chest 
wall wound. Ether anesthesia delivered through an intratracheal cathe- 
ter under mild positive pressure was routinely employed and was pre- 
ceded hy morphine, 0,015 Gm, subcutaneously, Silli suture material 
was used throughout. The pleura was massased with a sponge (2 by 2 
inches) which was left in the pleural cavity when the chest wall was 
closed (see Pigs. 1, 2, and 3). 

Postoperative Course and Studies . — Following operation the preoper- 
ative studies were repeated daily (temperature and plasma proteins) 
OX' two to three times a week (hemoglobin, red cells, and hejxratocrit) 
for the first two weeks and somewhat less often thereafter, lir addition 
to these studies, thox'aeeirteses and cultures of the pleiu'al fluid wei'e 
made bixveekly along with fluoroscopic aixd x-ray examinations when 
necessary (one to three times a week) (see Fig. 4). 

The control series of animals ineluded a group of six dogs receiving 
ether anesthesia (1.25 to 1.5 hom-s) only, and a second groxxp of eleven 
dogs having a thoracotomy made, but xvithout hmg resection. In other 
groups a lobectomy xvas made in .seven dogs and a pneumonoetorny in 
sixteen dogs. 

The animals receiving i-eplaeement Uierapy xvere divided into four 
groups according to the method of management. 

In Groups A and B blood or plasma tx-ansfusions wei'e given the day 
of operation and repeated on the first and sometimes the third day fol- 
lowing operation. In Group C serum, was given inti'apleui'ally at the 
end of a total pneumoneetomy. Group D received the combined treat- 
ment of Groups A, B, and C, namely, blood intravenousiy and sertxnx 
intrapleurally. 
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RESULTS OF EXPERIMENTS 


A Control series.— In order to evaluate the various factors contrib- 
uting to the lowering of blood plasma proteins following lung resection, 
the control experiments were divided into four main groups: (1) anes- 
thesia, 6 dogs; (2) thoracotomy, 11 dogs; (3) lobectomy, 7 dogs; and 
(4) pneumonectomy, 16 dogs. 



Fig:. 1. — Drawing of operative approach for total pneumonectomy through the left 
fifth interspace. The latissimus dorsl and serratus muscies are divided in the direc- 
tion of their fibers. 


Anesthesia . — Ether anesthesia administered for 1.25 to 1.5 hours pro- 
duced an average fall in blood plasma proteins of 0.48 Gm. per cent for 
the six dogs. This usually occurred within the first three days foUotving 
the anesthesia. There were no fatalities (see Table II). 

Thoracotomy . — Thoracotomy wounds without lung resection were 
made in eleven dogs, a sponge being left in the pleural cavity. In five 
of these the incision was small as for draining an empyema. The average 
fall in blood plasma proteins for this group was 0.45 Gm. per cent (0.35, 
0.74, 0.66, 0.10, and 0.43 Gm. per cent). In six other dogs the incision 
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Lobectomy.— fhe operation of lobectomy was made, nsing two differ- 
ent techniques, but it was soon found that the mattress-suture technique 
was the only one applicable for the experiment. In seven dogs, the left 
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lower lobe was removed, five of which were infected. The infection was 
usually on the basis of distemper or emiiyema following operation. The 
average fall in blood plasma protein for this group was 1.5 Gm. per cent, 
the range of fall varying from 1.01 to 2.47 Gm. per cent. The lowest 
plasma protein level for the group was 3.96 Gm, per cent and. was ob- 
served on the second day following operation. (See Table III, Dog 270.) 


1 



c. 

Fig. iC. — (For legend see opposite page ) 


Pneumonectomy . — The operation of pneumonectomy was performed 
using two different technicpies for closing the bronchial stump, namely, 
mattress suture, and individual ligation technicpies. In the first group 
of ten dogs where the bronchial stumps were closed by multiple mattress 
sutures, five were complicated by an infection due to distemper or em- 
pyema. The average fall in blood plasma proteins for this group was 
1.34 Gra. per cent of the noninfected, and 1.20 for the infected group. 
The lowest plasma protein level was 3.96 6m. per cent (see Table III, 
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Dog 430). In the second gronp of six dogs, where the stump was closed 
by individual ligation teclinique, onlj'' two dogs were infected, one due 
to distemper, tlie other due lo an open bronchus. The average fall in 
blood plasma protein for tliis group was 1.31 Gm. per cent for the non- 
iufected and 1.70 Gm. per cent for the infected. The greatest fall 
usually appeared between the second and fourtli days following opera- 
tion. The range of fall in plasma proteins was from 0.8 to 2.05 Gm. 
per cent. The lowest plasma protein level observed was 4.24 Gm. per 
cent (see Table III, Dog 389). A large percentage of the animals in 
the control series showed a fall in plasma proteins to a level between 
4.0 and 4.75 Gm. per cent. 

Thus, in summarizing the results of the control series, it is seen that 
the lowering of blood plasma protein following the resection of lung 
tissue is in part due to (1) the anesthesia, (2) the operation on the chest 
wall, (3) removal of lung tissue per se, and (4) infection when present, 
the amount of fall being almost the same following pneumonectomy as 
following lobectomy. 

B. Replacement . — These experiments fell into three main groups: 
namely: (1) lobectomy, (2) pneumonectomy with mattress suture tech- 
nique, and (3) pneumonectomy Avith individual ligation technique. 

Lobectomy . — Twelve animals were included in this group of lobec- 
tomies, eight of which received serum intravenously, and four received 
whole blood transfusions as their replacement therapy. This was usually 
administered in 200 c.e. amounts of serum, and approximately 165 c.c. 
of whole blood intravenously at any one time. The replacement material 
was usually given on the day of operation and on the second and third 
days following operation. Of the eight animals receiving serum, five 
were infected, three due to distemper, one due to chest wall infection, 
and the fifth to empyema. The average fall in blood plasma proteins 
for these five animals was 0.58 Gm. per cent, tlie range being from 0 
to 1.40 Gm. per cent. The three noninfected dogs averaged a fall of 
0.28 Gm. per cent with a range of 0 to 0.70 Gm. per cent. 

Of the four animals receiving whole blood, three were infected, two 
due to bronchial stump leak and one to distemper. The average fall in 
blood plasma protein for these three animals was 0.63 Gm. per cent, 
the range being from 0 to 1.33. The noninfected animal had a fall of 
only 0.28 Gm. per cent. 

Pnenmonectomy — Mattress-suture Teclmique. — In this group of seven 
dogs, in Avhieh mattress-suture technique was used, five received plasma 
intravenously, and two, whole blood intravenously. Of the first five 
three were infected, two of which were due to distemper, and one due 
to empyema. The average fall for the three infected was 1.05 Gm. per 
cent. The fall for the tAvo non-infected Avas 1.2 Gm. per cent. Of the 
tAVO receiving Avhole blood intravenously, one Avas infected (empyema). 
The blood plasma protein fall in this case Avas 1.29 Gm. per cent. The 
noninfected animal had a fall of 0.84 Gm. per cent. 
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reduction in Total Plasma Proteins by Lobectomy and Pneumonectomy 
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The seven animals having pneumonectomy received only one-half as 
much replacement therapy as the preceding lobectomy group, thus ex- 
plaining the greater fall in blood protein. In spite of this, a plasma 
protein level of approximately 5.0 Om. per cent or above was maintained 
in aU of the dogs (except the two receiving whole blood replacement). 

Pncmwnectomj — Individual Lujalioii Technique . — This group of 
thirty-eight animals in which individual ligation technique was used was 
divided into three parts. 

1. Part one included six animals which received 400 c.c. of serum in- 
travenously in two in.iections. Only one of tliis group was infected, this 
being due to an open bronchus. Of the five noninfected dogs, the aver- 
age fall in ])la.sma proteins was 0.56 Om. jicr cent, the range being from 
0.15 to 1.53. The one infected animal had a fall of 0.77 Om. per cent. 
The loAvest level for this group was 4.S3 Om. per cent. 

2. In part two, twenty-four animals were subdivided into two groups. 
Group xV. Eleven dogs received 200 c.c. of serum iutrapleiu'all}’' at 

the time of operation. Three of these were infected; one had distemper 
and the other two developed an empyema. Of the three infected, the 
average fall was 1.0 Gm. per cent. For the remaining eight noninfected 
dogs, the average fall was 0.79 Gm. per cent, the range being from 
0.24 to 1.29. 

In Group B each of thirteen dogs received 400 c.e. of serum intra- 
pleurally at the time of operation. Seven of these thirteen were in- 
fected; five had distemper and two developed an empyema. The aver- 
age fall for the infected group ivas 0.62 Gm. per cent, the range being 
from 0 to 1.26. For the non-infeeted group of six dogs, the average fall 
Avas 0.52 Gm. per cent, witli a range from 0 to 1.58 Gm. per cent. Only 
one of the thirteen animals receiving 400 c.c. of serum intrapleurally 
had a blood plasma protein level below 4.85 Gm. per cent and only four 
below 5.0 Gm. per cent. 

3. In part three, eight animals each received 200 c.e. of serum intra- 
pleurally at the time of operation and 100 c.c. of blood intx'avenously. 
Of the eight animals, three were infected; one had distemper, the other 
two developed an empyema. The average fall for these three was 0.34 
Gm. per cent, Avith a range of 0 to 0.53. The average fall for the five 
noninfected Avas 0.44 Gm. per cent, Avith a range of 0 to 1.11. The 
, reason for the infected group not falling more aa'us probably that most 
of the animals had a very Ioav plasma protein level before operation; 
namely, 4.06, 4.85, and 5.64. 

In summarizing the results for the treated series, several facts Avere 
brought out : A marked fall in blood plasma proteins could usually be 
prevented by the intravenous administration of either serum or Avhole 
blood in sufficient amounts. A similar result could be obtained by the 
use of adequate amounts of sei’um intrapleurally. In infected animals 
a greater fall Avas observed than in the noninfected and could not be 
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believed that there was more or less of a balance between the proteins of 
the blood and the body proteins — an ebb and flow or dynamic equilib- 
rium. IMadden and co-workers demonstrated in dogs that the plasma 
protein building- material may be depleted in two to six weeks by 
plasmapheresis.'* It is quite i-eadily conceivable that a considerable de- 
pletion of reserve body proteins may take place in patients with long- 
standing infections, where constant .suppuration is present. The rapid 
fall in blood plasma proteins from 7.53 to 4.62 or a total of 2.91 6m. 
per cent, within twenty-four houns, in the first case cited would sti’ongly 
suggest that the reserve store of proteins in this individual had been 
markedly lowered. 

Some of the deleterious effects of hyi) 0 ])roteinc\nia have been demon- 
strated by animal experimentation. Thom])son, Ravdin, and Frank® 
found that the normal ])roeesses of wound repair could be greatly re- 
tarded by experiment-ally producing bypoproteiuemia in the dog. In a 
further investigation, Thompson, Ravdin, Rhodes, and Frank® used 
lyophil plasma in the correction of hypoproteinemia and found that the 
retardation in wound healing associated with lowered blood proteins in 
dogs could be averted by restoration of the serum protein to normal 
levels immediately after operation. Ravdin' believes that there is “no 
such thing as a critical level of the plasma protein at which edema be- 
comes manifest.’’ 

The influence of hypoproteinemia on the development of postoperative 
infections, either in the lungs or at the site of operation must be con- 
sidered. Cannon and his associates,® from experiments on rabbits, found 
a diminution of agglutins produced and increased susceptibility to in- 
fection in rabbits with hypoproteinemia as compared to tlieir litter-mates 
Avith normal blood protein levels. 

The clinical application of these data at the present time is quite 
obvious. In civilian practice, operations within the chest for tumor or 
infection should be preceded by blood or serum transfusion in the pres- 
ence of a lowered blood plasma protein. Likewise, casualties on the 
battlefield frequently have lost considerable quantities of blood and 
should be carefully investigated for evidence of hypoproteinemia before 
making operations Avhich in themselves would aggravate the already 
lowered blood proteins. Loss of additional protein during and following 
operation should be expected and replacement of the same planned for 
in advance. Not infrequently the amount of blood loss at operation is 
far underestimated. White and Buxton,® from a study of 108 opera- 
tions on patients, found the average loss folloAving various chest opera- 
tions to be as follows: Thoracoplasty, 725 e.c.; lobectomy, 1607.5 e.c.; 
and pneumonectomy, 1458.8 c.c. The maximum loss for these operations 
Avas as high as 2895.3 e.c. These figures compare favorably Avith those 
obtained from a similar study made on patients at the University of 
Chicago Clinics. 
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In some recent publications a -word of warning has appeared regard- 
ing the \ise of large blood transfusions. Gibbon and associates'® demon- 
strated by experiments in cats that large transfusions following the 
resection of approximately tw’o-tliirds of the lung tissue caused death 
due to pulmonarjj edema. His experiments employed a bilateral opera- 
tion and removal of a higher per cent of the total lung volume at one 
time than is advisable clinicall 3 '. Iv,y and co-workers" in experiments 
on dogs demonstrated that replacement of severe blood lo.ss (60 per cent 
of blood volume) with citrated blood, if given rapidh' (within five 
minutes), was fatal in a high percentage of animals, and cautioned 
against the giving of large transfusions rapidly. 

These experiments, in themselves, do not preclude the use of adequate 
blood or plasma in replacement of blood and serum lost at operation or 
otherwise. However, they might tend to infiuenee some surgeons to use 
smaller amounts of blood than would be advisable for the patient. In 
this connection it has been .shown by Weech and Ling'“ that the admin- 
istration of large amounts of saline solution intensified the deleterious 
effects normalh' produced at the same level of lowered plasma protein. 
In other words, a latent edema could be developed into severe edema 
by the administration of a large (piantitv of saline solution intrave- 
nously. 

SUMM.VRY AND CONCLUSIONS 

1. Blood plasma proteins wei’e reduced by 33)4 per cent to a signifi- 
cantly low level (approximately 4.0 to 4.25 Gm. per cent) following 
the resection of the lung in dogs. This reduction of the normal concen- 
tration persists for as long as ten days. 

Several factors contributed to the fall in plasma proteins, namely, 
the removal of lung tissue, the thoracotomy wound, anesthesia, and in- 
fection. 

2. Marked reduction in blood plasma proteins following resection of 
the lung was obviated by adequate replacement of protein loss. Ee- 
placement therapj- consisted of tlie administration of blood or serum 
intravenously or serum intrapleurally. Both replacement materials and 
routes of administration were ec|uall}- effective when the materials were 
given in adequate amounts. 


PROTOCOL 1. 

Dog 389. — Hypoproteinemia following left total pneumonectomy. 

10/19/42. An 8.5 kg. mongrel had the preoperative blood studies made as seen 
in the accompanying summary. U'nder morphine 0.015 Gm. and intratracheal ether 
anesthesia an incision was made along the cour.^e of the left fifth interspace. After 
dividing the muscles along the course of their fibers, the pleural catdty was opened 
through the left fifth interspace. The three veins and one artery of the left lung 
were doubly ligated with silk and divided betiveen ligatures. The left primary 
bronchus was mobilized and after closing this bronchus by three sutures (Pig 31 the 
bronchus was divided. The mucosa was then cauterized with a 35 per cent solution 
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Left total pneumonectomy on 10/19/43. A hypoproteinemia developed and persisted tor 9 days following operation. 
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kennel in good condition. proteins 
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''Tori/40 P,..„. preleia. had Wle. l»lher L ■!•*« «”• P'' 

,a.e^l,l».a.E»d,,...^ P™«'» - « *, -''.1^ 

:T.rEr re.ii,::r;:T..“jiT”T“;:^ 

4,/po/4o. p;"rc::wrbS .Tiers 

rrSTihriT dS. ..d had relumed 1. the preoperaliv. level by the lent., day 

followmg opemtio.. „,de on Oel. 20, 22, 25, a.d 29 revealed 

nuoro.eop.o and a- a> ^ ^ of tl.l. Said on Oel. 20, 22, 26, a.d 29 re- 

Std“.r.“eT. of Jeello. o. euHure. The vvo.nd healed by primary .....Oom 
'A 1 riTt s6veDte6ii (lays following oporation. The 

Tlie animal was pleural fluid remained. As sliown ky 

bronchial ““”P “ hypoproleinemia of a eo.sUlerabl. degree developed. 

r.r.“eeTl. beS by the U if following operation and peml.l.d for ten day., 
being most marked on tke tiiird day. 

PROTOCOL 2. 

DOG 575-Eeplacement of blood protein loss following left total pneumonectomy. 
tS/V43 A 10 4 kg. mongrel had preoperative blood studies made as sll0^vn in tbe 
accompanj-ing summary. Under ether anesthesia, preceded by morphine, an incision 
^ nvpT the course of the left fifth interspace. The muscles were divided in 
r rion of their fibers and the pleural cavity entered through the left fifth 
nlerspace The three veins and one artery of the left lung were mobilmed doubly 
bgateS with silk, and divided between ligatures. The left primaiy bronchus was 
Sized and three silk sutures applied as illustrated in Uig 3. The b-nchus ^s 
then avided and the mucosa cauterized with a 35 per cent solution of silver nitrate. 
The end of the bronchus was then closed with a running stitch of silk. 
of the chest wall was then irritated by massaging with a gauze sponge (- by 2 
inches) which was then left in the pleural cavity. The chest wound was closed 
usino- two paracostal sutures of silk and a running stitch of silk for the intercostal 
structures. The muscles of the ehest wall were then approximated with silk sutures 
and the same material was used for the subcutaneous tissues and skin. As the 
wound was being closed, air was removed from the pleural space and replaced with 
180 e.c. of serum, the intrapleural pressure being normal when the catheter used for 
tliis was reuioved. Following this, a transfusion of 100 c.c. of whole blood was 
given. The animal was retumed to the kennel in good condition. 
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5/4/43. The animal was in good condition, but ate little. The plasma proteins 
had risen slightly from the preoperative level. 

5/8/43. Plasma proteins continued to rise and the fluid removed from the 
pleural space remained sterile on culture. The wound healed by primary intention 
and the dog's general condition remained good. The prooperative level of plasma 
proteins was a low normal and by eight days following operation had risen 0.75 Gm. 
per cent. 

5/18/43. The animal was sacrificed. The bronchial stump was found to be solidly 
healed. Approximately 100 c.c. of serum were found in the left pleural space. 

We wish to Uiank ilr. ilagnus Harding and Yliss Nancy Corbin for teclinical 
assistance and protein determinations made in this .study. 
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ON THE JLANAGEIMBNT OP BURNS 


Lieutenant Cor.oNEu Pkanklin B. Wai/i'on, I^feDicAr. Corps, 

U. S. Army 

(From the Chief Suri^ieal Service, llSth Station Hospital) 

B urns are the frade-inarks of war. Flaming' arrow.s, the boiling 
pitch and tar pots, and e\-eu the modern flame tlirowers are prac- 
tical prodnete of n-ar. But direct atlem[)(.s lo produce thermal injury 
, arc sccondaiy in importance to the burn.s that result from bombings, 
and the accidents, including civilian di.saster.s, that arc coincidental 
with war. 

Recently released statistics reveal that 60 per cent of the casualties 
at Pearl Harbor were the result of burns. Slightly lower percentages 
are reflected in the statistics available following the bombings of Brit- 
ain. And yet, in spite of a clearer understanding of the pathologic 
effect of burns, the percentage of deaths from burns has not been ap- 
preciably reduced in the past years. Those patients suffering from 
burns fall into two broad classes, the fiuick, and the dead. The quick 
siu’vive primarily because of the presence of enough intact skin com- 
patible with life. Prom a practical viewpoint, there are but two types 
of burns, the third degree bums and the remainder. The only factors 
that enter into any burn are the extent and the degree. The extent 
of “the remamder’’ may cause them to fall into the “third degree 
type” from a standpoint of therapeusis, for in truth, the only type of 
lesion Avhich presents a real test is the third degree burn. Because of 
this fact, the adequate management of burns revolves about two main 
trends of thought — the general treatment of the patient and the local 
treatment of the burned area. The priinaiy object of this discussion 
is to emphasize further the primal importance of the first of these 
tenets — the general treatment of the patient — and to sublimate the 
local treatment of the burned area, even to ignore it to such an extent 
that one can saj^ that almost any type of local treatment which will do 
no Lii’ther harm will suffice in first degree and second degree burns, if 
they are not too exiensive, and ultimate recoveiy Avill result not because 
of the local treatment, but in spite of it. 

It is an accepted fact that from 60 to 75 per cent of all burn patients 
that die, do so because of peripheral rmseular failure. In treating pa- 
tients with burns it is not necessary to differentiate between primary 
and secondary shock since the only clinical difference between burn 
shock and that due to other causes is in the degree of immediate hemo- 
concentration. Although the classical appearance of the patient in 

Received for publication, Nov. l, 1943. 
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“shock” in the terminal iihases of many diseases is accepted as a 
normal occurrence as the result of a sequence of pathologic events, the 
use of tills term shock, actually indefinable in itself, has served to pic- 
ture a clinical entity rather than indicate its mechanism, particularly 
following injuiy. It has been apparent since the days of Harvey that 
an adequate circulation of blood is dependent upon a proper output 
from the heart. This cardiac output oliviously may be limited by an 
increase in the vascular bed or by a diminution in the volume of the 
blood. Adequate experimental evidence is at hand to show conclusively 
the sequence of events in the production of shock following burns. A 
burn produces local capillary injiuy with an immediate loss of some 
of the components of the blood, chiefly plasmalike substances in the 
tissues at the site of the burn. There is, in addition, loss of plasma- 
from the injured skin surfaces. These two factors alone account for 
a definite loss in total blood volume. When this loss becomes sufficient — 
and this loss is immediate and quantitatively rather great — to be incom- 
patible with the maintenance of an adequate circulation, the resultant 
anoxemia of the tissues throughout the body per se produces an in- 
crease in the permeability of the capillary walls. A general loss of 
electrolytes, water, and protein from the blood is inevitable and com- 
pletes the vicious cycle. The signs of peripheral vascular failure, the 
vasoconstriction as evidenced by the ashen or slightly cyanotic skin, 
the profuse sweating, and the hyperpnea are merely evidences of the 
sole compensatory mechanism the body possesses to offset this lack 
of adequate total blood volume. The emergency nature of this impend- 
ing condition must be emphasized. The need for prompt and adequate 
treatment to offset this condition befoi’e irreparable anoxemic tissue 
damage occurs and pathologic changes in the viscera are established, 
that are irrevereible once established, is essential, imperative, and 
requires time clinical “teamwoik.” 

Therapeusis is directed primarily toward the two outstanding patho- 
logic conditions that present themselves in every severe burn — the lack 
of plasma in the circulation reflected in inadequate blood volume and 
the generalized anoxemia of the tissues. 

Certain elementaiy general therapeutic measures are not utilized to 
their fullest extent in many instances. The immediate use of morphine 
in all conscious patients is clearly indicated and should be given in 
large enough amounts to produce its physiologic effect. The correct 
answer to “how much?” is “enough” and the two “yardsticks” are 
the freedom from pain and the respiratory rate. In the presence of 
pain, morphine should be given in % gr. doses, until the respiratory 
rate drops to 12 per minute. The adequate administration of morphine 
IS the first step toward the production of rest, an all-important phase 
in offsetting impending “shock.” This should be followed immediately 
by physical immobilization of the burned parts. That the primary 
function of all dressings regardless of tlie type of injury is that of 
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providing pii.vsioiogie ro.si is an accepted /act; attention is directed to 
tlie rest that results from immobilization of a traumatized area, be it 
thermal in origin or not. Too much .slre.ss cannot he placed upon the 
immediate local treatment of burns as an integral part of the general 
treatment. This immobilization to prevent further .shock can only be 
brought about through the use of adequate dressings using cotton, 
mechanics ivaste, folded newspapens, and even splints to provide the 
neeessaiy bulk. While “rest” is thus being brought about, adeiiuate 
provision for the control of the lo.ss of body heat must be considered 
as the second feature in the general treatment of burns. Warmth, 
but not heat, is es.sential. The .skin is a most important organ and its 
chief function is the major role it plays in the control of the loss of 
body heat. Clinical evidence of this often overlooked factor is tlie 
persistent subnormal temperatures of patients upon admission that 
have suffered major losses of .skin-surface. It is imperative that normal 
body heat be retained and maintained at all times to avoid impending 
shock. Climatic conditions obviou-sly offset the control of this phase of 
treatment; hot climates obviously differ from the cold of the polar 
regions. The presence of bulky heat-retaining dressings in the tropics 
must be occasionally counteracted by transporting the patients to a 
cold room to prevent hyperthermia. 

The most outstanding clinical feature of shock is circulatory collapse. 
Since the transport of oxygen is the pi-ime function of the circulation, 
failure of this mechanism inerea.ses the tissue anoxemia and a vicious 
cycle is established. Until the cau.se of the shock can be removed and 
the blood volume restored, oxygen is the best, the only way, of combat- 
ing anoxemia. To withhold this specific treatment until respiratory 
and tissue decompensation are apparent is a most common therapeutic 
error. As a specific measure, tlie use of oxygen to prevent tissue 
anoxemia and the resultant spread of the peripheral vascular failure 
cannot be minimized. For example, all doctors appreciate the fatal 
effect of even temporary cerebi'al anoxemia wlien i-espirations fail 
regardless of cause and, in this instance, artificial respiration is in- 
variably started at once. An exact parallelism exists in bium shock. 
Impending tissue anoxemia is ahvays present, which if allowed to 
persist will ultimately result in an increase in the capillary permea- 
bility and deepen the degree of the .shock. The normal percentage of 
alveolar oxygen can be doubled by the administration of ox,ygen through 
a nasal catheter at the rate of L. per minute, tripled and even 
quadrupled by placing the patient in an oxygen tent, and increased 
some five times bj' the administration of oxygen by means of a B-L-B mask. 
Obviously, the more extensive the bin-n, the higher the percentage of 
alveolar oxygen I’equired to prevent tissue anoxemia. It must be stated, 
how'ever, that although the best and most economical method of ad- 
ministering oxygen is by means of a B-L-B mask, this method of choice 
is not practical imless the patient is able to understand and cooperate. 
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or is wholly unconscious. Experience has shown that the struggles of 
the irrational, uncooperative patient while using a B-L-B mask may do 
more ultimate harm than the good that comes from the admini.stration 
of oxygen. 

The most important single step in the treatment of hums is the 
intravenous administration of plasma to restore the normal total blood 
volume. The use of plasma in each instance must be quanlilative and 
individualized for each burned patient. To calculate tlie dosage of 
plasma, one of several simple formulas may be used. The clinical 
method provides for the administration of plasma in sufficient quantities 
to maintain adequate peripheral circulation, as shown by testing the 
bleeding time from a needle prick of the ear. This method is always 
available. The first-aid formula of Berkow advocates the use of 50 c.c. 
of plasma for each per cent of the ])ody surface involved in a deep 
burn. When adequate laboratory facilities are available, the hematocrit 
method as suggested by Harkins has proved most valuable and in addi- 
tion gives one a yardstick as to the progress of the individual ca.se. 
This method calls for the administration of 100 c.c. of plasma for every 
point exceeding 45, the normal hematocrit for adults, except when the 
total proteins fall below 600 mg., when an additional 25 per cent of 
plasma must be given to cover this deficit. 

It is not unusual for many of the major peripheral veins to be 
thrombosed as the result of burns. Thermal injury to the median 
antecubital fossae, the ankles, and the hands is most distressing and 
common, but the jugular and scalp veins are frequently not involved. 
The sternum is always available. The intravenous administration of 
plasma is extremely trying on the veins themselves and thrombosis 
eventually results. The rate of flow of plasma should be relatively slow 
but continuous. The use of a large bore needle and a three-way by-pass 
stopcock to allow continuous intravenous administration of plasma in 
the severe eases is ideal. 

Two cry.stalloids, the chlorides and the carbohydrates, must be given 
to all patients suffering from burns. It has been sliown that 10 Gm. 
of chloride per twenty-four hours will keep the average adult in 
chloride balance. Enough carbohydrate in the form of sugar must be 
given to protect the liver against undue depletion of the liver glycogen. 
It is absurd to use the few remaining supei’ficial veins that are so essen- 
tial for the administration of plasma for the parenteral administration 
of either chlorides or carbohydrate. The installation of a nasal catheter 
for feeding and for the administration of both chlorides and carbohy- 
drates is essential. A No. 16 soft rubber urinary catheter has the 
physical advantages of hanging free in the esophagus ; the presence of 
its normal funnel-shaped tip easily admits the entrance of a cork to 
block the regnrguitalion and acts as a buttress for the adhesive to hold 
It in place. In this fashion a calculated high protein diet containing 
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vitamins, electrolytes, etc., is assured at all times as well as an adequate 
caloric ;md fluid intake without resorting to parenteral therapy. 

Diet should he high ])rotein in character from the onset as tJiere 
is an abundance of e.xperimeutal and clinical evidence that focal necro- 
sis of the liver will result from a protein-free diet just as easily as from 
continuous lowered serum protein levels of tlie blood. 

Actuallj' the administration of these ei'vstallbids b}' the intravenous 
route (the “popular” route can produce ii’reparable damage) merely 
“washes out” the plasma from the total blood volume at an alarming 
rate and should not be employed. 

The local treatment is directed at liic immobilization of the burned 
parts to prevent further shock, the prevention of .sepsis, (he prevention 
of contractures, and the a.ssislancc in epitlielization. 

Jlost of the patients with burns who die after a ten-daj' survival, die 
from sepsis. The use of 2 C4m. of .sulfadiazine as soon as practical and 
repeated in eight hours followed by 1 Gm. every six hours has its 
proponents who insist that the blood level of 7.5 mg. pei- cent should 
be maintained for the tlrsl, two weeks. Contractures are prevented only 
by early skin grafting. Splinting will not prevent contractures nor 
will the application of plaster casts alter this pathologic result of burns. 
Such procedures only mask the true situation and all treatment should 
be directed toward the preparation of the area for grafting at the 
earliest possible moment to prevent this unfortunate complication. 
Application of pressure dressings remains tlie best known procedure 
irrespective of the application of many so-called epithelial stimulants 
such as scarlet red to encourage epithelial spread and regeneration. All 
burir eases are candidates for tetanus and must be treated accordingly. 
The local use of tannic acid sprays, the various aniline dyes, the sul- 
fonamides, the tub baths, and the Bnnyan envelopes, although staunelily 
defended by their respective proponents, minor factors and may be 
dismissed without further comment. The use of fine mesh xeroform 
gauze held in place with firm and bullcy dressings is my method of 
choice in handling these local trivia. 

The most serious complication is the presence of fractures and in a 
severely burned individual this complex taxes one’s ingenuity and 
must be dealt with accordingly in an individualized fashion. 

Tracheotomies in those patients who have inhaled flames are essential 
and lifesaving. If there is any question as to the need for this opera- 
tion, it should be carried out without delay. The time to perform a 
tracheotomy is before it becomes urgent from the clinical signs. 

An ophthalmologist must check the eyes of all patients burned about 
the face as soon as practical following admission, confirm his findings 
by a second examination Avithin twelve hours, and include them in 
the record. 

Special nurses Avho not only assist in the administration of plasma 
and the local care of the wounds but who are ti'ained to pay particular 
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attention to the intact skin are invaluable. Siinilatily, the role.s o£ 
the neuropsychiatrist and the Red Cross worker cannot be minimized. 
Inasmuch as burns rank close lo the common cold and rracturos from 
a standpoint of hospital days, these seemingly endless days must be 
planned in a thoughtful fashion for the patient convalescing from 
burns. 

Recent experimental evidence indicates that ))arbiturale.s act as a 
specific in the prevention of shock in burn cases, but there are no 
clinical data at hand to substantiate this fact at this writing. In a 
.similar vein, the use of adrenal cortex has its advocates. Rlioade.s, 
Wolff, and Lee have experimental evidence to show its efficacy. At 
present tliis is a nonstandard drug and is not available. 

In conclusion, let it be stated that the ])rineiples of the treatment 
must receive primary consideration in tlic management of .severe burns 
and one’s attention must not be distracted by the employment of local 
“specifics” classed by .some as “trivia.” 

This apologia represents the retlcctions obtained from a year’s 
experience with burns in the middle Hast without any recourse to the 
current literature whieli must abound with notes on this all-important 
subject. 



SECONDARY CARCINOMA OP THE MANDIBLE 


An Analysis ok Seventy-one Cases^ 

Captain Rayjiond B. Buikge, Medical Corps, U. S. Army 

(From the DcpmtmriU of Surgery, Vahosity of Minnesota) 

T he likeliliood of success in treating secondary carcinoma of tlie 
mandible is not as infrequent as one might think from isolated ex- 
periences, or from the literature.' Secondary neoplasms of bone are 
comparatively frequent,-’ ■* as man}' primary tumors arc responsible 
for bone involvement; the incidence of metastasis to the mandible ap- 
pears to be rare, as few references'* to metastatic carcinoma of the 
mandible are noted in the literature. Stern and Shephard’® summarized 
from the literature fifty-five cases of metastatic involvement of the 
jaw, and reported one ease of metastasis to the mandible from a bron- 
chiogenic carcinoma. 

The following luialysis of seventy-one case records of secondary in- 
vasive carcinoma of the mandible treated at the University of Minnesota 
Hospitals and the Tumor Clinic," from 1924 to 1943, include malig- 
nancies secondary to primary eai’cinoma of the lip, buccal mucosa, lower 
alveolar process (gingiva), and the floor of the mouth. This study was 
not undertaken as a basis for any broad conclusions, but rather to ascer- 
tain the results of methods employed by surgeons at the University of 
Minnesota Hospitals.! 


GENERAL CONSIDERATIONS 

Age . — The youngest patient in this group was 4S years of age and 
the oldest 84. Twent}'-nine per cent were in the sixth decade and 30 
per cent in the seventh. 

Sex . — There were eight women and sixty-three men. The average age 
of the men was 65 years and of the women 63. 

Stage of Disease . — The cases were studied as a group of seventy-one 
patients and divided as to the topographical location of the initial lesion 
and classified according to the extent or stage of the disease as suggested 
by Howes and Bernstein.'- Stage I : A lesion 1.5 cm. or less in diameter 
and confined to its local anatomic structure as far as can be determined 
by palpation and microscopic examination at the time of treatment. 
Stage II: A lesion over 1.5 cm. in diameter, still limited to the local 

Received for publication, Nov. 15. 1913. 

•Data were compiled by the author prior to active military service 
t The operations reported herein wei e performed by numerous surgeons , the chief 
responsibility for the care of these cases devolved successively upon Doctors W. T 
Pevton, J. R. Paine, and latterly myself. Currently, Dr. Clarence Dennis is super- 
vising the caie of these cases m the surgical clinic. 
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area. Stage III: A lesion with local extension but no evidence of re- 
gional metastases, that is from lip to gingiva and mandible, from buccal 
mucosa to gingiva and mandible. Stage IV: A lesion witli local exten- 
sion and regional lymph node metastases confirmed by histologic exam- 
ination. 

T.vimE I 


CLASSmCATlON OF THE FrIUARY LESJO.V.S AcCO/!t)H\G TO LOCATION AND STAGE OF 

IXVOEVEMEXI' 


STAGE 

LIP 

nUCCAlj MUfOSA 

OI.S'GIVA 

KLOOK OK THK 
:\iouTU 

I. Localized lesion up to 1.5 cm. 
in diameter 

S 

1 

•1 

2 

II. Larger than 1.5 cm. without 
local extension 

9 

.0 

10 

1 

III. Localized extension with bone 
invasion 

0 

2 

11 

0 

IV. Local exten.gion and lymph 
node metastases 

0 

1 

11 

2 


Syrilptoms . — lilore than half of these people rvere unaware of an oral 
lesion of a serious nature until pain, ulceration, hemorrhage, or raetas- 
tases as a submandibular swelling was experienced. In the clinical 
Stage III cases, mandibular bone pain, or toothache, was the jjrincipal 
complaint which obliged the patient to seek medical or dental attention. 

Etiologic Factors . — Chronic intraoral irritation in some form was 
found in all of the groui). Oral sepsis, mild or severe, and dental caries 
were present to a degree in most of the patients. Beiswanger^^ reported 
95 per cent of 160 eases of oral carcinoma associated with dental sepsis. 
Ill-fitting dentures of five patients were thought to be directly respon- 
sible for their gingival carcinoma. Two men ^rere known to have car- 
ried tobacco quid for years at the site of a buccal lesion. Intraoral 
lencoplalria was recorded as a precancerons lesion in eight (11 per cent) 
of the patients. Complete data were laclcijig in many of the charts, 
and it is possible that the occurrence of all etiologic factors was consid- 
erably larger. 

Approximately 40 per cent of the patients in this group had been 
edentulous for years, and in many instances attributed their disaster 
to earlier dental extractions. Malasscz^^ pointed out that epithelial cell 
rests of the periodontal membrane, Avhen stimulated by inflammation, 
infection, or trauma, were responsible for the development of radicular 
cj'sts in the edentate as Avell as the dentate jaAV. Thoma^'^ reported a 
carcinoma of the mandible, grade II, arising from the peridental mem- 
brane at the apex of a third molar and editorially states, “A small 
amount of membrane attached to an extracted tooth may be just a rem- 
nant of the dental follicle, but it may also be a new growth; adamen- 
tinoma m'ay form in the young, or carcinoma may foirni after middle 
age from remnants of tooth germs.” 
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Delatf VI Diagnosis and Treatment. — Delays were observed witli con- 
sistent frequency as in other lualignauciesd'’ Smith** determined an 
average delay of eight months for oral carcinoma, and ]\Iartin and 
Sugarbaker*® determined a delay of five months in patients with car- 
cinoma of the floor of the mouth. 

In this series tiie patient endured a delaj' of several months prior to 
diagnosis or appropriate treatment. There were seventeen patients 
with lip cancer, which averaged a delay of 12.4 months before treat- 
ment ; eleven patients with carcinoma of the buccal mucosa with a delay 
of 13.5 months; twenty-one patients witli gingival lesions averaged a 
delay of 9.5 months, and two patients with cancer of the floor of the 
mouth suffered a delay of 6.5 montlis. The average delay for fifty-one 
eases w'as 8.4 months. 

ResponsihUitg for Delay. — The fault lies jointly with the physician 
and the patient. The common mistake of the patient ivas his une-x- 
plained procrastination. He may have suspected a serious condition, 
but delayed investigation until pain or disability forced him to seek 
medical care. A further serious error was a 10 per cent incidence of 
patients accepting cancer tlierapj’’ from unapproved sources, and unfoi*- 
tunately an equal number of cases received unacceptable medical treat- 
ment. 

The physician’s responsiliility for delay in this group of patients wdth 
oral carcinoma was often shared by the dental surgeon. The most com- 
mon cause for delay in instituting proper treatment was the failure of 
both the dentist and the physician to suspect a malignant lesion. Only 
10 per cent of the patients were promptly referred by the dentist or 
physician to an appropriate source of therapy. 

Differential Diagnosis. — In the present study there was no real prob- 
lem of differential diagnosis because all the lesions were biopsied and 
e.xamination of the tissues revealed carcinoma of squamous cell origin. 
However, in fifteen instances an opportunity to establish an early diag- 
nosis was -overlooked as eleven patients had had extractions of teeth in 
the presence of intraoral carcinoma; the dentures of two patients had 
been revised to accommodate the growth of a tumor, and one patient 
was given prolonged treatment for a Vincent’s infection. 

Gettinger’s*® illustrative account stressed the importance of coopera- 
tion between individuals responsible for the diagnosis of intraoral 
lesions and the pathologist. Darlington,®® in an analysis of 1,150 speci- 
mens of tissue removed for histologic examination, found 474 tumors; 
227 epuli and polyps, 158 radicular cysts and granulomas, 24 dentiger- 
ous cysts, 12 ameloblastomas, and 53 carcinomas. 

CARCINOMA OP THE LIP 

There were seventeen patients in this group and ail had their primary- 
growth on the lower lip. At the time of the initial treatment which 
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consisted of surgical excision or radiation, or both, eight presented Stage 
I lesions, and nine had Stage II growths. Seven Stage I lesions were 
controlled for an average of 4.3 years, and four of these for the duration 
of the disease. Pour men with primai-y Stage II disease, uncontrolled 
by treatment, returned with Stage involvement; one, after a dura- 
tion of four years, presented an inoperable growth, and three, after two, 
seven, and nine years of tempoi'ary control, refused surgical treatment. 
Six Stage II growths were controlled for an average of 4.6 years, and 
two were controlled permanently. 

Table II 

Clinical SuiiiiARY op Thirteen Patient-s Subjected to Partial Mandibular 

Resection 


(Primary Carcinoma of the Lip) 


Case number 

1 

o, 

3 

4 

5 

6 

7 

8 

9* 

10 

11 

12 

13 

Age 

84 

80 

76 

64 

59 

58 

54 

7.0 

60 

66 

52 

51 

50 

Stage of initial lesion 

I 

I 

I 

I 

1 

I 

I 

II 

n 

II 

n 

II 

II 

Treatment of primary 
Years primary con- 

S-R 

R 

B 

B S-B 

B 

s 

R-S 

s 

S 

s 

B 

S-R 

trolled 

Stage at time of resec- 

5 

3 

2 

6 

4 

5 

5 

1 

3 

13 

2 

5 

»> 

U 

tion 

Resection years after 

in 

III 

IV 

IV 

IV 

TV 

IV 

IV 

IV 

III 

IV 

IV 

XV 

onset 

S 

3- 

2.5 

5.5 

4 

5 

5 

1 

3 

5 

2 

3 

3 

Tracheotomy 

-h 

- 

- 

- 

-4 

■4 

-4 

- 

- 

- 

- 

- 

- 

Mandibular resection 
Hemisection and disar- 

+ 


— 


“ 

- 

-4 

-4 


-4 


+ 

+ 

ticulation 

- 


+ 

4 

+ 

+ 

- 

- 

+ 

- 

+ 

_ 


Suprahyoid dissection 
Supra-omohyoid dissec- 

+ 

- 

■4 

■4 

+ 

+ 



- 

- 

- 

-4 

- 

tion 

- 

+ 

- 

- 

- 

- 

- 

- 

+ 

- 

+ 

+ 


Oral cutaneous fistula 

+ 

+ 

+ 

•4 

+ 

- 

-4 

- 


+ 

+ 

- 

_ 

Postoperative radiation 

- 

- 

+ 

+ 

+ 

+ 

+ 

“ 

- 

- 

- 

+ 

_ 

Postoperative death 
Alive free of disease 


+ 


— 

“ 

“ 


~ 



“ 

- 

T 

(yr-) 

Dead free of disease 

3t 

■ 

• 

• 

• 

• 

• 


2 



• 


(yr-) 

. 


.7 


. 

. 



T 

8 




Alive with disease (yr.) 





. 



, 

T 





Dead with disease (yr.) 

• 

• 

• 

.0> 

,2 

1.5 

1 

1 

T 

- 


2 

. 


* Female. 

tLast follow-up record of patients completed February, 1943. 
T, Patient untraced. 


Thirteen patients (Table II) accepted a one-stage partial mandibulec- 
tomy which varied in extent from segmental mandibular resection with 
a suprahyoid neck dissection to a hemisection and disarticulation of the 
mandible -with a supra-omohyoid dissection and sacrifice of large por- 
tions of the cheek and lips. Three patients retux’ned two, three, and 
five years after initial treatment, with Stage III carcinoma, and ten 
returned one to five years after initial therapy, with Stage IV disease. 

CARCINOMA OF THE BUCCAL MUCOSA 

There were thirteen patients in this group. One Stage I lesion was 
controlled for one year, while nine Stage II lesions were arrested for 
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an average o£ 3.9 years; two were pcvnuuicutly coutrolletl. All of these 
patients wore operated upon for secondary carcinoma of tlic mandible, 
except a 62-yenr-old woman who prcscule<.l an inoperable Stage IV 
growth with extensive mcla.st!iso.s which was first noticed nine inonths 
previously as a "‘canker sore.” Palliative radiation was given, with 
death occurring two years after the on.set of the di.sea.se. 

One patient, aged 5? years (Table III) presented a Stage II carcinoma 
treated by radiation and surgery, was well for sixteen yeai's, then suf- 
fered a recurreuee which was treated by a Ijcmiscetion of the mandible 
and disarticulation with a supra-otnohyoid cervical lymph gland dissec- 
tion and postoperative radiation therapy. At the time of the last follow- 
up (February, 19-43) he was alive, with a recurreuee. 

Tabi.e III 

CuNtCAL Summary or Twes.vb Patiexts Suiuncri'Ki) to Paistiaf. XIaniffisurau 

Kesfxtfox 

(Priiuiiry C:vri‘inoma of file Ruceal Xhieosii) 


Case number 

1 

2 3 

4 

5 

0 

7 

h 

9 

10 

11 

12 

Age 

53 

75 74 

71 

70 

05 

04 

57 

50 

-18 

54 

70 

Stage of initial lesion 

I 

11 II 

II 

II 

II 

n 

n 

U 

II 

HI 

III 

Treatment of pruFiary 

E ! 

S-R S-K 

S S-R S-R S-B B-S 

B 

E 

S 

S 

Years primary controlled 

1 

3 1 

r> 

1 

.5 

0 

IS 

O 

1 

15 

.5 

Stage at time of resection 

111 

lY IV 

IV 

in 

III 

in 

IV 

III 

III 

m 

III 

Besection years after onset 

1 

5 7.5 

5 

1 

1 

5 

10 

1 

1 

.5 

1 

Tracheotomy 


+ + 

4 

- 

- 


4 

- 



- 

Segmental resection of 

- 

— + 

- 

4 

- 

4 



4 


4 

mandible 

Hemiseetion and disarticu- 

+ 

4 

4 


4 


4 

4 


4 


lation 

Suprahyoid dissection 

+ 

•f -4 

4 

4 



4 

4 

4 



Supra-omohyoid dissection 

- 

-- 


- 

4 

- 

— 

— 

- 

4 

- 

Oral cutaneous fistula 

-F- 

+ 

— 

4 

4 

4 

4 

4 



4 

Postoperative radiation 

-1 

+ 4 

+ 


4 







Postoperative death 


- 

- 


- 

-- 



4 


— 

Alive free of disease (yr.) 

4 

.7 

.5 

9 


4 


.3 




Dead free of disease (yr.) 

T 

T 



14 

T 






Alive with disease (yr.) 

T 

T . 




T 

2 



17 


Dead with disease (yr.) 

T 

T .3 

• 

■ 

- 

T 

. 

- 

. 


i 


T, Patient untraced. 


Two patients presenting primary buccal lesions with bone invasion 
(Stage III) were treated by surgery; one with cauteiy excision and 
segmental resection of the mandible succumbed to the disease after a 
year; the other patient was submitted to a radical extirpation of the 
growth by means of hemiseetion and disarticulation of the mandible with 
a simultaneous unilateral supra-omohyoid dissection. He remained free 
of disease for fifteen years, then returned with a recurrence in the 
cervical skin flap employed to close the defect in the full thickness of 
the cheek incurred at the time of the original operation. 

CARCINOMA OP THE GINGIVA AND ALVEOLAR PROCESS 

In this group there were thirty-six cases, five of them were found to 
be inoperable and three patients refused surgical intervention. There 
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were three Stage I lesions controlled for two to four years, and eight 
Stage II cancers controlled for an average of 15.5 months. The trend of 
treatment in this small group indicates that the Stage II lesions were 
inadequately treated, either by surgery, radiation, or both. More ex- 
tensive surgery, as shown by results of the treatment of the secondary 
group (Table IV), probably would have initially controlled a higher 
percentage of the entire group of Stage II caneei-s. 

T.vbijc IV 

Clikic.\l Summary of Elevf.x Patif.n’ts Subjected to Partial Mandibular 

KE.SEC'JTO.V 


(Primary Carcinoma of the Lower Gingiva, Stage.s I ami II) 


Case number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Age 

63 

56 

50 

72 

72 

66 

65 

64 

64 

64 

31 

Stage of initial lesion 

I 

I 

1 

n 

II 

n 

n 

II 

n 

II 

II 

Treatment of primary 

B, • 

B 

s 

E 

S-B 

S 

S-E 

B 

S-B 

B 

E 

Years primary controlled 

2 

4 

2 

2.5 

1 

2 

.3 

1.5 

1 

1 

1 

Stage at time of resection 

IV 

IV 

IV 

IV 

IV 

III 

IV 

W 

III 

III 

III 

Eesection years after onset 

2 

4 

3 

2.5 

1 

2 

1.5 

1.5 

1 

1 

1 

Tracheotomy 

- 

— 

+ 

+ 

- 

- 


- 


— 

- 

Segmental resection of mandible 

+ 

+ 

+ 

T 


+ 

+ 


— 


■f 

Hemiseotion and disarticulation 

— 

- 

- 

— 

+ 

- 

- 

+ 

+ 

— 

- 

Suprahyoid dissection 

+ 

+ 

+ 

- 

- 

+ 

+ 

- 

- 

+ 

+ 

Supra-omohyoid dissection 

- 

- 

- 

+ 

- 

- 

- 


+ 

- 

- 

Oral cutaneous fistula 

— 

— 


+ 

— 

— 

+ 

+ 


_ 


Postoperative radiation 

- 

- 


- 

- 


- 

- 

■f 

+ 

- 

Postoperative death 

- 

- 

— 

- 


- 

- 

+ 

- 

— 

- 

Alive free of disease (yr.) 


6 

I 


1 

2 

.5 


16 

6 

4 

Dead free of disease (yr.) 

4 

T 

T 

.7 

T 

T 

, 




T 

Alive AA’ith disease (jt.) 


T 

T 


T 

T 

. 

. 



T 

Dead Avith disease (yr.) 

• 

T 

T 

• 

T 

T 

. 


. 

- 

T 


T, Patient untraced. 


There were seventeen advanced carcinomas of the lower gingiva, eleven 
Stage III, and six Stage IV. There was no correlation of size with 
duration or -ndth extension to adjacent structures. Five of these lesions 
(Table V) were treated intensive radiation prior to jaw resection. 

C.ARCIXOMA OF THE FLOOR OF THE AIOUTH 

There were five cases with primary lesions in the floor of the mouth. 
Three lesions, two Stage I and one Stage II, were controlled for six 
months, and one Stage IV lesion Avas initially treated tAvo years after 
onset by radiation and sAirgery (Table VI). 

One patient, admitted Avith a Stage IV involvement, Avas a model of 
unacceptable therapy. He complained of a “canker sore” in the right 
anterior third of the floor of the mouth AAdiich had been present for a 
year. Initial treatment consisted of inadequate surgical diathermy ex- 
cision. (In this connection, the accounts of Eggers-^ and Oehsner^^ may 
profitably be revieAved by those Avho occasionally must perform radical 
operations for cancer.) There Avas a prompt recurrence, treated Avith 
deep x-ray therapy, Avhich could not be completed because of pain. Nar- 
cotic addiction quickly developed. In a fcAv months a unilateral supra- 



Table V 

Clinical Summary of Seventeen Patients Subjected to Partial Mandibular. Kesection 

(Piimary Caieinonia of the Lower Gingiva, Stages III anti ) 
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Table VI 

Olinioal Sujimaby op Tour Patients Subjeomr) to Partial :Mandibular 


Eesection 

( Carcinoma of the Floor of Mouth) 


Case number 

Age 

Stage of initial lesion 

1 

76 

2 

54 

3 

65 

4 

82 

I 

I 

n 

rv 

Treatment of primary 

Tears primary controlled 

Stage at time of resection 

E-S 

1 

IV 

S-E 

.5 

rv 

E-S 

.5 

ni 

IV 

Eesection years after onset 


2 

1 


Tracbeotomy 

— 

— 


+ 

Segmental resection of mandible 

+ 

+ 

+ 


Hemiseetion and disarticulation 

- 

— 

— 


Suprahyoid dissection 


+ 



Supra-omohyoid dissection 


— 

— 


Oral cutaneous fistula 

+ 

+ 

— 


Postoperative radiation 

+ 

+ 

— 

— 

Postoperative death 


— 

— 


AEve free of disease — (yr.) 

. 

2 

• 

• 

Dead free of disease (yr.) 




. 

Alive with disease (yr.) 



.7 

. 

Dead with disease (yr.) 

1 

. 

• 

• 


hyoid neck dissection was performed for metastatic cervical carcinoma, 
without the control of the primary growth, w’hich fails to meet one of 
the fundamental criteria of operability recommended by Duffy.®® A 
number of teeth were extracted for pain in the mandible some time after 
the radiation therapy.®^ The patient refused surgical treatment for a 
Stage III lesion, and some months later accepted- a tractotomy Avhich 
provided relief from pain up to the time of his death approximately 
twenty-six months after the onset of the disease. Owing to the malig- 
nant character of carcinoma of the floor of the mouth, prompt and ef- 
fective initial therapy is a prime requisite, as any delay or inadequate 
therapy cai’ries a grave responsibility. 

MANDIBULAR RESECTION 

The essential surgical considerations of pai'tial mandibular resection, 
combined with dissection of the submandibular triangles, were fully 
described in the papers of Bai’tlett and Callander,®® Blair and Brown,®” 
Crile,®^ Hotchkiss,®® Kennedy,®® Padgett,®® Polya,®® Simmons,®® Taylor 
and Nathanson,®® Warren,®® and others. 

Fifty-seven patients with secondary carcinoma of the mandible were 
subjected to mandibular resection, with ten operative deatlis (17 per 
cent) . There were thirteen jaw resections for seeondaiy carcinoma due 
to primary carcinoma of the lip, with three deaths; twelve operations 
for secondary carcinoma due to primary carcinoma of the buccal mucosa, 
with one death; twenty-eight operations for secondary carcinoma due to 
primary carcinoma of the lower gingiva, with five deaths; and four resec- 
tions for seeondaiy carcinoma due to carcinoma of the floor of the 
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mouth, with one death. The deaths were due to sepsis, pneumonia, and 
respiratoiy obstruetion. The cause of one death was not clear from the 
record. 

Seven eases presented an iissociated radioneerosis; and altliough pres- 
ence of cancer was not substantiated by tlie liistopathologic examination 
of four of them, it was thought that as a re.sult of tlie usual practice of 
sectioning only a reasonable portion of tlie operative specimen of the 
mandible and contiguous structures the microscopic presence of cancer 
in the bone could easily have escaped detection, or could have been 
destroyed by the irradiation reaction. 

Wangensteen has advocated in this clinic the use of tracheotomy in 
extensive I'esections of the mandible, as a means of controlling imme- 
diate postoperative mortality. In the last fifteen resections done b.y me, 
routine preliminary traclieotomy was iicrformed, subsefiuently free of 
all complications and well tolerated by the patients. This procedure de- 
layed the principal operation about five days, but it was found on sev- 
eral occasions to be a valuable pai’t of the planned procedure, especially 
in those cases in which supporting structures of the base of the tongue 
had to be removed. In addition to providing a constant airway, it pro- 
vides an opportunity for the anesthetist to use his equipment removed 
from the field of operation. General anesthesia was employed in these 
operations, and accomplished with intratracheal administration of oxy- 
gen and etlier, except recently wfiien pentothal sodium was used intra- 
venously and the ainvay maintained through the tracheotomy tube. 

The treatment of extensive carcinoma involving the mandible presents 
an opportunity to direct surgical procedures toward tlie treatment of 
the primary lesion and the lymph nodes metastases as a single procedure. 
The extent of the resection and of the dissection was generally planned 
to include one group of nodes beyond those involved. However, resec- 
tion was performed for ten patients (Table VII) without dissection of 
the submandibular lymphatics. During the dissection, periodic micro- 
scopic examination of tissue to remain has been of assistance in those 
eases with fibrotie tissue reaction due to radiation therapy. 

The often mentioned danger of any surgical intervention about the 
mouth and neck following heavy doses of radiation has been cii’cnm- 
vented by means of two factors: extending the operation beyond the 
anatomic limits of fibrosis and avaseulaiity, and careful postoperative 
management of the surgical wound. 

The early employment of urea and sulfathiazole in various concen- 
trations, directed by a power spray into the wound, reduced the post- 
operative pain and swelling, the amount and severity of the infection 
which was invariably present, and the characteristic foul odor of oral 
cavity wounds. The result of daily visits to tlie cleanup clinic®^ in the 
healing of wounds after the previous employment of considerable irra- 
diation was particularly gratifying. 
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Table VII 


One-Stage AIanwbelaii Eesection and Cekvical La'mphatic Xode Dissection 
Employed in Ficty-Sei-en Cases of Carcinoma op the :\rANDiiiLE 





LOCATION OP I'lil.MARY CARtTNO.MA 



SURGIC.tL PROCEDtJF.E ] 

LIP 


BUCCAL ] 
MUCOSA 1 

GINGIVA 

FLOOR OP 
MOUTH 

TOTALS 


STAGE STAGE | 
III rv' 

STAGE STAGE! 
Ill IV' 

STAGE STAGE 
III IV'^ 

STAGE STAGE 
III IV^ 

.STAGE STAGE 
HI IV' 

Partial mandibular 










■ resection - 

Partial mandibular 
resection and supra- 

2 

2 


1 

2 

1 

5 

5 

hyoid dissection 
Partial mandibular 
resection and supra- 

1 

1 

1 

1 

5 

4 

2 1 

9 

7 

omohyoid dissection — 
Hemisection and dis- 


“ 

— 

1 

1 


1 

1 

articulation 
Hemisection and dis 
articulation and 
suprahyoid dissec- 





1 

0 

u 


1 

3 

tion 

Hemisection and dis 
articulation and 

-- 

4 

0 

4 

2 

0 


4 

11 

supra-omohyoid dis 
section. 

1- 1 

2 

2 


0 

0 

2 


6 

4 

Totals 

4 

9 

7 

5 

13 

15 

2 2 

26 

31 


•Aletastases confirmed by histologic examination. 


Postoperatively aii oral cutaneous fistula was present in twenty-nine 
patients. The plastic surgery procedures required for closure of the 
defect were performed by the pla.stic service after a prolonged period of 
obseiwation failed to reveal any evidence of recurrence. 

RESULTS 

An unselected series of seventy-one cases of secondary carcinoma of 
the mandible is subjected to analysis. The primary lesion was in thirty- 
four cases controlled for variable periods of time, although only eleven 
patients (17 per cent) remained free from disease or died of metastases 
without the local recurrence of the primary lesion. 

Table vni 

SuMsi-iRY OF Seventy-One Cases op Secondap.y Carcinojia op the AIandible 

Inoperable 7 Postoperative deaths 10 

Befused operation 7 Survived operation 47 

Resections .17 Indeterminate (untraced) 9 

d 1 2 3 4 5 6 7 S 9 14 16 17 tot.vl 

MO. YFt. YR. YR. YR. YR. YR. YR. YR. YR. YR. YR. YP.. 

Alive, free of disease 6 4 4 2 3 2 1 1 1 3 oj” 

Dead, free of disease 12--1---2-1- - ”7 

Alive with tlie disease - 3 - 4 

Dead with the disease 27 3 - 

-Alive free of disease 3 yr. 15 (6 indeterminate) 31.9% ~ 

-Alive free of disease 5 yr. 9 (S iiuleterminate ) 19.2% 

-Alive free of disease S yr. 6 (S indeterminate) 12.8% 

<umneou.rfls?ui..i" previously from the neck to cIo.se oral 
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The results o£ fii'ty-seveii jaw resections imclertalccn for advanced car- 
cinoma involving (ho mandible, and frequently associated with regional 
metastases, are tabulated in Table VIII. The operative mortality of 
fifty-seven jaw resections was 17.5 per cent. 

Prelimin.'ii’y tracheotomy as a routine procedure has improved recent 
mortality figures; there were no deaths in the last group of fifteen jaw 
resections. 

Of forty -seven ])atiou(s s\irviving operation, 31.9 i)er cent lived three 
years; 19.3 per cent lived free of disea.se five years, and 12.8 per cent 
lived free of disease for eight years. 
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JEJUNOSTOMr FOR DECOJIPRESSION OF THE 
POSTOPERATIVE STOMACH 

Arthur W. Allun, M.D.,* and Gordon Donaldson, M.D.f 
Boston, Mass. 

D ECOMPRESSION of the stomach segment following subtotal re- 
sections has been found desirable b}' many surgeons. The Levine 
or Jutte type of tube introduced through the nares preoperatively has 
often been left in place until secretion.s and food pass readily through 
the stoma. Some men have preferred the bidaily introduction of the 
nasal catheter to prevent dilatation of the stomach. Others have used 
intubation only to meet the need when it arises. All are agreed that 
convalescence is enhanced if nausea and vomiting can be avoided. Acute 
dilatation is a distressing complication and once it occurs, there is much 
delay in regaining normal tone in the stomach. The need for immedi- 
ate and constant decompression has occurred so frequently in our ex- 
perience that we have long used one method or another routinely. Usu- 
ally, we have depended upon the inlying nasal catheter either on Wan- 
gensteen suction or simple gi-avity drainage. Although patients can 
be taught to bear with some fortitude the discomfort of the nasal tube, 
they all dislike it. 

A few years ago, we published a report of a simple method of using 
a jejunostomy tube for feeding when faced with a malfunctioning 
stoma.^ This technique has been used extensively in the past few years 
and the tube has often been placed in the .iejunum at the time of the 
original operation. Patients in a poor nutritional state and those whose 
temperaments made intravenous feedings disagreeable have been bene- 
fited by jejunostomy feedings. In no instance have we met with serious 
complications from this procedure. 

Numerous tubes have been devised to combine proximal decompres- 
sion with jejunostomy feedings. Abbott and Rawson- advocated a 
double lumen tube introduced through the nares into the stomach be- 
fore operation. The distal portion of the tube was introduced into the 
jejunum before the anastomosis was completed. This segment was used 
for postoperative feeding. That portion of the tube lying in the stomach 
segment was perforated so that suction could be applied and thus pre- 
vent dilatation. 

AVangensteen® devised a forked catheter, one arm resting in the 
closed duodenal limb and one remaining in the stomach segment. He 
had been troubled by the temporary obstruction in the duodenal seg- 
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ment and felt that decompression of this portion of the intestine was tre- 
mendously important. In our experience, the duodenal segment empties 
into the stomach freelj’- enough through the anastomosis. AVe have been 
bothered, at times, by the failure of this irritating secretion to proceed 
into the jejunum. 

Mersheimer* combined the Abbott-Rawson and the AVangensteen 
principles and devised a tube that decompressed the duodenum and the 
stomach and allowed the distal segment which was placed in the efferent 
limb of the jejunum to be used for eitlier decompression or feeding. All 
of these tubes require manipulation through the partially made stoma. 
Although this type of contamination may often be justified, there has 
been considerable hesitation on the part of manj^ surgeons to accept it. 

Horsley^ has used proximal decompression bj^ gastrostomy in the 
Billroth I type of operation he prefers. A catheter is inti-oduced 
through the anterior wall of the stomach and brought out through a 
small stab wound. This method appealed to us as ideal but is not 
feasible when radical subtotal gastrectomy is done, since the stomach 
remnant lies beneath the chest wall. This would necessitate either 
pulling down on the stomach segment in order to have the opening seal 
itself against the peritoneum when the catheter was removed, or allow- 
ing the tube to lie free for a distance between the stomach and the ab- 
dominal wall. 

Bisgard® employed a similar gastrostomy catheter, extending it 
through the anastomosis into the efferent jejunal loop for feeding. 
Eavdin and associates^ combined Horsley’s and Bisgard’s type of gas- 
trostomy tube, using one segment for gastric decompression and the 
other for jejunal feedings. 

In the fall of 1942, Ave Avere forced to operate for obstructing du- 
odenal ulcer on a man Avho had three Aveeks previously been operated 
upon for ethmoiditis. AA^e did not like the idea of an inlying nasal 
catheter and Ave Avere convinced that proximal decompression as Avell 
as early feeding Avould be desirable. Therefore, after a subtotal resec- 
tion had been done, Ave introduced a No. 16 French double-eyed Bardex 
catheter through the jejunum and into the stomach segment. A sec- 
ond catheter. No. 16 French of the Avhistle-tip Amriety, Avas introdiiced a 
little further doAvn in our customary manner for feeding. These Avere 
brought out through omentum and separate tiny stab Avounds in the 
abdominal Avail. Since then, Ave haA'e used the proximal jejunostomy for 
decompression in ninety-seven patients. Many of them have had con- 
comitant jejunostomies for feeding. In no instance has any complica- 
tion arisen from these jejunostomies. Local sepsis has been inconse- 
quential. The patients have been comfortable and no intestinal fistulas 
have occurred. There Avere four instances of loAver lobe atelectasis in 
this group ; there Avere no instances of pneumonia. So far, our folloAv-up 
studies revealed no complications from the jejunostomy sites. 
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Ciriivity drainage is used i'or llwee days, and tlicn the tube is elevated 
to the level of tlie inoutli. If, at the end of this time, there is a con- 
tinued outpouring of secretion, furtJier drainage is allowed. Occa- 
sionally, the tube is put on AVangcnsteen .suction. If the amounts are 



Pigr. 1. 

large and continue for a number of days, these secretions are added to 
the jejunostomy feedings. Usually the drainage is of small amount 
after the third day and then the tube is clamped olf until it can be re- 
moved. The catgut purse-string suture deteriorates about the tenth day, 
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and if the tube is no longer needed, it can be withdrawn. In three in- 
stances, the catheter was not introduced far enough into the stomach 
segment and it dropped back into the jejunum. These patients required 
the use of the nasal catheter for a short period of time. 

TECHNIQUE 

After the anastomosis is completed, a site si.x to eight inches on the 
efferent loop of the jejunum is selected. A purse-string suture of 0 
plain catgut is placed, through which the gut is perforated. A No. 16 
French double-eyed Bardex catheter threaded on a lubricated stilet 
is then guided through the anastomosis to the center of the stomach rem- 
nant and the stilet withdrawn. The suture is tied and then the wall 
of the catheter is fixed at this point by the same suture, care being taken 
not to penetrate the lumen. A second purse-string suture of double 0 
chromic catgut is then placed around the tube. A tiny stab wound is 
made in the left anterior axillary line well away from the laparotomy 
wound. A hemostat is passed through the stab wound, then through a 
convenient tab of omentum and the catheter is held finnly against the 
abdominal wall. It is fixed with a carefully placed silk suture to the 
skin. It is important not to penetrate the catheter at this point and 
not to obstnict its lumen by tying the suture too tightly. 

If it is desirable to prepare for jejunostomy feedings, the second 
tube is placed about four inches below the first by a technique pre- 
viously described.^ A second tiny stab wound is made two inches below 
the first one to allow the feeding jejunostomy to be dressed separately 
from the drainage tube. 

We have used this technique with the elimination of the inlying 
nasal tube following total gastrectomy for carcinoma, with equal satis- 
faction. 
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PEKFOEATION OF POSTOPERATIVE JEJUNAL ULCERS 
K. W. Wakren, and L. S. Fallis, ]M.D., Detroit, I\Iich. 

(From the Department of Surgeri/, Henry Ford Hospital) 

T he problem of postoperative jejunal ulcer is one of such absorb- 
ing interest as to engage the attention of the surgeon and giistro- 
enterologist alike. Its importance is evidenced by the fact that the fre- 
quency and severity of this complication is almost solely responsible 
for the current disrepute of the procedure of gastroenterostomy as a 
means of treatment of duodenal ulcer. That the same pathologic proc- 
ess may ultimately bring disrespect to the operation of subtotal gas- 
trectomy is not beyond the realm of conjecture. In fact, recent reports 
make it increasingly evident that the substitution of partial or subtotal 
gastrectomy for simple gastroenterostomy will not, in itself, entirely 
eliminate this distressing consequence of gastrojejunal anastomosis. At 
the same time it is generally conceded lliat gastrectomy is less likely to 
be followed by jejunal ulcer than is gastroenterostomy. 

By far the most dramatic, albeit the least common, complication of 
jejunal ulcer is free perforation into the peritoneal cavity. The fii’st 
recorded case of this accident was described by Braun, ‘ in 1899. Sub- 
sequently, summary reports appeared by Paterson,' in 1909, by 
WrighU in 1919, and IMassie'* in 1924. Ten years later, Singer and 
Meyer,^ recorded 100 perfoi’ations which had occurred in 86 patients. 
Wilkinson® added two more in 1935. Bracci," in 1938, found approxi- 
mately 200 recorded instances of pei’forated jejunal uleer in the litera- 
ture. To recent reports by Lewishon,® Grossman, “ Law’® Wells,” Colp,” 
and ilarshall and Devine,” totaling thirteen cases, we present four 
added examples of the condition, two of which occurred in the same 
patient. It is difficult to collect all of the recorded cases' since many 
of them are reported as isolated case repoils in communications pri- 
marily concerned with the broader aspects of peptic ulceration. Never- 
theless, it may be assumed that the free perforation of a jejunal ulcer 
is a relatively rare intra-abdominal accident. 

Singer and Meyer® emphasize the predisposition of patients who have 
experienced rupture of a jejimal ulcer to perforation in general. A 
surprisingly large percentage (66 per cent in one series recited by 
Singer and Meyer) of patients exhibiting this syndrome will have had 
a previous perforation of a gastroduodenal ulcer. Furthermore, the 
patient who experiences a perforated jejimal ulcer will frequently dis- 
play a distinct proclivity towai’d recurrent perforation. Multiple re- 
currences have been reported by Robinson, Brandtner and Tonnis,’® 
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Nixon and Lowiy,^® Keiss/* Davenport/® Henry/® and Wells." One 
of our patients (R. F.) had a perforated duodenal ulcer, followed by 
two jejunal perforations, the latter two occurring only six months apart. 

The sjuiiptomatology of perforated jejunal ulcer is e.sseutially the 
same as that of gastroduodenal rupture, witli minor exceptions. The 
initial pain is usually located to the left of the midiine and just above 
the umbilicus in jejunal perforation, whereas it is higlier in the epi- 
gastrium and frequently to the right of the midiine in gastroduodenal 
rupture. 

Location of these idceis is interesting and significant. Although 
commonly referred to as marginal ulcer, this is a misnomer for they 
occur infrequently at the stoma and only rarely involve tlie gastric 
mucosa. The use of the tenu jejunal ulcer is therefore preferable 
since it is more desci'iptive of the pathologic process. The lesions are 
found entirely vuthin the jejunum, either opposite the anastomosis or 
in the efferent loop, several centimeters distal to the stoma. The affer- 
ent loop is relativelj' immiine to ulceration. AVhen the ulceration in- 
volves the gastric mucosa, it is believed to have originated in the 
jejunum, and to have spread secondarily to the stomach. These areas 
of localization are in accord wth the well-establi.shed sensitivity of 
jejunal mucosa to gastric secretions. 

The pathology and treatment of perforated jejunal ulcers are obvi- 
ously the same as those for gastroduodenal nipture. 

Case 1. — Perforation of jejunal ulcer following partial gastrectomy, operative 
closure with recovery, recurrent perforation of jejunal ulcer, operative closure with 
recovery, subsequent resection of jejunal ulcer. 

R. F., (Hospital Xo. 217074), a white man, 37 years of age, wa.s admitted to 
the Henry Ford Hospital on March 9, 193S, with a history of chronic, postprandial 
epigastric distress, which was a.ssociated with nausea and vomiting and relieved 
by milk and alkali. A definite diag-nosis of active duodenal ulcer was made and 
medical management was instituted. The patient, a chronic continuous alcoholic 
with well-established psychoneurotie tendencies, failed to observe the prescribed 
leginien and was readmitted to the hospital for intensive therapy several times 
within the year. In April, 1939, he experienced a perforation of the duodenal 
ulcer which was closed elsewhere. Recovery, which was uneventful, was followed 
by an early recurrence of ulcer distress. Consequently, a partial gastrectomy was 
performed Nov. 1, 1940. Approximately four-fifths of the stomach was removed. 
A posterior gastroenterostomy was employed, the anastomosis being 20 cm. distal 
to the ligament of Treitz. Because of the size and acuteness of the ulcer it was 
deemed inadvisable to excise it, and therefore the Finsterer exclusion procedure was 
employed. The patient enjoyed considerable relief for se\eral months, but later 
suffered a recurrence of chronic pain in the epigastrium. The suspicion of a 
marginal ulcer was entertained, but could not be verified by x-ray or gastroscopic 
examination. July 27, 1942, the patient was seized with a sudden sharp pain in 
the left upper quadrant of the abdomen, followed within a few hours by nausea 
and vomiting. On admission, the temperature, pulse, and respirations were essen- 
tially normal, the white blood count was 17,500, with 86 per cent polymorpho- 
nuclears. Abdominal examination revealed generalized tenderness, rigidity and 
rebound phenomenon. A diagnosis of ruptured peptic ulcer was made and opera- 
tion advised. 
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The iibdoineu waH opaueil through an uppor laiillini! iiul.sion, undor nupercaiiie 
anesthesia, revealing tlie unmistakable ovidenee of perforation of a hollow viscus. 
By following the stieaks of librin and free peritoneal tluid whieh appeared to How 
from beneath the greater omentuiir, a Imin. perforation uas fmind in the efferent 
loop of the jejunum about 7.t) em. ilistal to the grist rojejunal anastomosis. A 
large indurated rrrrr.ss .surrounded the perforation ami exteirded into the rnesenter-y 
of the jejunum. The perforation was elosed with three interrupted, through-arrd- 
througlr, eatgut sutures. A free orrrental graft wrrs rrsed to rover the perforation 
and the previously placed sutures were tied over the graft to secure it. One 
cigarette drain, was inserted along the left colic gutter and another was placed 
into the pelvis and allowed to emerge through a suprapubic stab wound. Five 
grarrrs of powdered sulfarrilarrride were sprirrkled into the peritorreal cavity arrd the 
irreision was closed with silk. The jiatient developed a high irrtostirral fistula, 
presumably at the site of the perforation, on the lifth postoperative day. Because 
of the presence of a delirrite hypoproteinemia, l,0()t) c.c. of a o per cent solution 
of arnirro acids were admirristored daily, with rapid healirrg of the fistirla. 'lire 
patient was discharged Aug. fit, Utl2. 

Feb. fiS, 104:5, the patient was readmitted to the emergency room with the obvious 
signs of recurrent perforation. 'I'hrough a midliae incision, under spinal anesthesia, 
the abdomen was entered and the site of the previous ])orf oration of the jejunum 
was inspected. Another perforation, apparently in the same ulcer, was found. It 
was repaired with a free omental graft; the abdomen was drained and closed, as 
before. Convalescence was devoid of untoward incident. 

The patient returned to the hospital on April fiS, 10 Ft, when a lysis of the 
gastroenterostomy with resection of about 14 cm. of jejunum, including the ulcer, 
was performed. Recovery was uneventful. 

Case 2. — Perforation of duodenal ulcer, closure and gastroenterostomy; per- 
forated jejunal ulcer; massive hemorrhage from jejunal ulcer; partial gastrectomy. 

W. II. (Hospital No. 7452.')) was a 52-year-old white man, who had been treated 
for duodenal ulcer since 192(3. .Jan. :5, 1940, simple closure of a perforated pyloric 
ulcer was performed in the Henry Ford Hospital. The jiatient experienced post- 
operative pyloric stenosis which was relieved by a posterior gastroenterostomy, 
Feb. 29, 1940. The subseciuent course- was satisfactory until Nov. 2(3, 1942, when 
he was admitted to the emergency room three hours after the onset of Sudden, 
severe, epigastric pain, which rapidly became generalized. Pliysical examination 
revealed extreme tenderness and marked rigidity of the entire abdomen. White 
blood count was 12,800 with 80 per cent polyinorphonuclears. Flat plate of the 
abdomen disclosed a pneumoperitoneum. 

The abdomen was opened under spinal anesthesia, revealing some free fluid and 
streaks of fibrin. The stomach and duodenum appeared normal. Upon reflecting 
the omentunr and transverse colon ceph-alad, a 4 mrn. perforatiorr was observed in 
the jejunum opposite the anastomosis. A wide area Of induration surrounded the 
perforation. The opening wms closed with three through-and-through chr'omic 
catgut sutures, tied over a free omental graft. The pelvis and left pericolic gutter 
were drained and the incision was closed with interrupted silk sutures. Convales- 
cence was uneventful and the patient was discharged Dec. 12, 1942. 

He was readmitted March 3, 1943, with a massive hemorrhage, presumably 'from 
the jejunal ulcer. He was treated conservatively and, after a hectic "course, irn- 
proved sufficiently to permit his discharge from the' hospital March 27, 1943. 

April 23, 1943, a subtotal gastrectomy, with* resection of approximately til’ cm. 
of jejunum, was performed. The ulcer was healed, but considerable _ 5 parrjng.jw;as 
present at the site of the previous perforation. BeUveen three-fourths.ana7fQUK-fi.fths 
of the stomach w'as lemoved and a posterior gastroeilterositomy- was^peiiormed, 
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the anastomosis being approximately 19 cm. distal to the ligament of Treitz. A 
Hofmeister-Knsterer technique was employed. November, 1943, the patient was 
asymptomatic. 

Case 3. — ^Perforation of jejunal ulcer following gastroenterostomy. 

E. S. (Hospital No. 388058), a wliite man, 37 years of age, was admitted to the 
Henry Pord Hospital, iMay 24, 1943. He had been treated periodically for duo- 
denal ulcer since 1927, During the three-year interval between 1936 and 1939 
he had suSered three attacks of massive hemorrhage from this ulcer. Jan, 19, 1939, 
an anterior gastroenterostomy with enteroenterostomy had been performed elsewhere. 
The patient had received considerable relief from his symptoms following the 
operation until the day of admission when he was suddenly seized with severe 
pain in the left upper quadrant of the abdomen, which came on while he was 
asleep, approximately three hours before admission. The pain was constant and 
excruciating. He had received morphine sulfate, gr. (4, one hour before Ids arrival 
in the emergency room, but this had not relieved the pain. Examination revealed 
the temperature, pulse, and respirations within normal limits. The abdomen was 
rigid and exquisitely tender. The white blood count was 30,000, with 99 per cent 
polymorphouuelears. X-ray plates of the abdomen showed free air beneath the 
diaphragm. 

The abdomen was opened through a midline incision, under spinal anesthesia. 
Much free fluid, flbrin, and air were present in the abdominal cavity. The stomach 
and duodenum appeared normal. There was a perforation, about 5 mm. in diameter, 
in the jejunum opposite the anastomosis. The perforation was closed with inter- 
ruped chromic catgut sutures, tied over a free omental graft, after 5 Gm. 
of sulfanilamide had been dusted into the peritoneal cavity. The pelvis and left 
colic gutter were drained and the incision was closed with silk. The postoperative 
course was uneventful, and the patient was discharged June 7, 1943. 

SUMMARY 

1. Four examples of perforated jejunal ulcer are presented. 

2. The term jejtmal ulcer is more descriptive of the lesion than is 
the designation marginal or stomach ulcer. 

3. Jejunal ulcers tend to occur, and to perforate, in patients who have 
had previous gastroduodenal perforations. 
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A NEW POKTABLB SUCTION APPARATUS POP USE WITH THE 
i\IILLER-ABBOTT TUBE 

John A. Gius, and Clav A. Hackly, A,B., Portland, Okc. 

(From the Department of Huryery and Department of Medieinc, Division of Experi- 
mental Medicine, University of Oreyon Medical School) 

S UCTION decompression of tlie intestinal tract by means of the iMiller- 
Abbott principle lias been firmly established as an imiiortant 
therapeutic procedure in distention due to parab’tie or meelianical ob- 
struction. Various types of suction have been devised which are satis- 
factory when the short gastroduodenal tube is utilized, but often con- 
siderable difficulty is encountered in securing constant suction of ade- 
quate degree when these devices are applied to a long tube. Paine, in 
an extensive analysis of the factors operative in the use of .suction for 
relief of distention, found a negative pressure produced by a column of 
water 2 feet 6 inches (56 mm. Hg) was .satisfactory in mo.st cases when 
a single lumen tube was used. This degree of suction is adequatel}’ de- 
livered by the Wangensteen two-bottle apparatus. The effective neg- 
ative pressure in this system is dependent upon the vertical distance from 
the tip of the tube in the gastrointestinal tract to the lower end of the 
siphon tube or the level of tlie water in the lower bottle if this end is 
submerged. Thus, the pressure will vary with the height of the bed, 
position of the patient, and location of the lower bottle. Abbott- has re- 
cently indicated that an effective negative pressure equivalent to 5 feet 
of water (112 mm. Hg) is required to secure adequate siphonage 
through the Miller-Abbott tube. This degree of suction can be produced 
by the three-bottle system. The variables inherent in the two-bottle 
system and the technical difficulties of operating the three-bottle .system 
are minimized in the apparatus we will describe, which permits direct 
regulation of the degree of suction by the operator. 

Our apparatus (Pig. 1) is a simple suction pump which can be cheaply 
assembled and will produce any de.sired degree of suction within safe 
limits. While we have seen no previous descriptions of a similar ap- 
paratus, its simplicity suggests that the principle has been used before 
this time. The pump can be operated by the patient (Pig. 2) in most 
instances — it cannot be reversed because there is only a single connec- 
tion, and the degree of negative pi’cssure in the unit does not depend on 
its location relative to the patient. It is a portable unit which may be 
caaTied to the bed.side and suction instituted without delay. All parts 
liable to breakage are easily replaceable by equipment on hand in anj- 
hospital. 

Received for publication. Dec. 2. 1943. 
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The Jipparalus (Pig. 3) eonsisls of a single cylinder lire pump in which 
the Icidher piston is ro\eised so lliat suction results when the plunger is 
pulled upward. A tire v,d\e stem and core, fiom which a portion of 
the spiim* is cut away, is connected hetween the pump and the vacuum 
bottle and prevents any possibility of producing pressure in the vacuum 





P'S 2 — Patient opeiatmg suction pump 



A NE^Y POKTABLE SUCTION APPAHATUS EOIi USE WITH THE 
MILLER-ABBOTT TUBE 


John A. Gius, il.l)., and Clay A. Kackly, A.B., Portland, Ore. 

(From the Department of Surrjerp and Department of Mcdieinc, Division of Expert- 
mental Medicine, University of Orcyon Medical EchoolJ 

S UCTION decompression of the intestinal tract l\v means of the i\liller- 
Abbott principle has been firmly oslablished as an important 
thei’apeutic i^rocedure in distention due to paralytic or mechanical ob- 
struction. Various types of suction have been devised which are .satis- 
factory when the short gastroduodenal tube is utilized, but often con- 
siderable difficulty is encountered in .securing constant suction of ade- 
quate degree when these devices are applied to a long tube. Paine,' in 
an extensive analysis of the factors operative in the use of suction for 
relief of distention, found a negative pressure produced by a column of 
water 2 feet 6 inches (56 mm. Pig) was satisfactory in most cases when 
a single lumen tube was used. This degree of suction is adequatelj’ de- 
livered by the AVangensteen two-bottle apparatus. The effective neg- 
ative pressure in this .system is dependent upon the vertical distance from 
the tip of the tube in the ga.strointcstinal tract to the lower end of the 
siphon tube or the level of the water in the lower bottle if this end is 
submerged. Thus, the pre.ssure will vary with tlie height of the bed, 
position of the patient, and location of the lower bottle. Abbott- has re- 
cently indicated that an effective negative pressure ecprivalent to 5 feet 
of water (112 mm. Hg) is required to secure adequate siphonage 
through the iMiller- Abbott tube. This degree of suction can be produced 
by the three-bottle system. The variables inherent in the two-bottle 
.system and the technical difficulties of operating the three-bottle .system 
are minimized in the apparatus we Avill de.scnbe, which permits direct 
regulation of the degree of suction bj' the operator. 

Our apparatus (Fig. 1) is a simple suction pump Avhich can be cheaply 
assembled and will produce any desired degree of suction Avithin safe 
limits. Vniile aat have seen no previous descriptions of a similar ap- 
paratus, its simplicity suggests that the principle has been used before 
this time. The pump can be operated by the patient (Pig. 2) in most 
instance.s — it cannot he reversed because there is only a .single connec- 
tion. and the degree of negatiA’e pressure in the Auiit does not depend on 
its location relative to the patient. It is a portable unit AA'hich may be 
carried to the bedside and .suction imstituted AA'ithout delay. All parts 
liable to breakage are easily replaceable l)y equipment on hand in any 
hospital. 


Received for publication, Dec. 2. 1943. 
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of the teudenc}'" for the valve to leak. A second screw clamp is placed 
on the tubing coming to the reservoir bottle which is closed when the con- 
nection with the inlying tube is broken. In order to produce suction in 
the system the first screw clamp described is opened, the second one is 
closed, and the pump is operated. When the desired vacuum has been 
obtained the first clamp is closed and the second is opened to allow the 
suction to become effective. 

During the past eight months we have utilized the apparatus in a 
number of cases of intestinal obstruction. In each instance the results 
have been gratifjdng to the patient, nurses, and attending physicians. 
Patients have remarked at the ease of operation and at no time has 
there been evidence of harm from the degree of suction utilized. This 
has been verified at autopsy by examination of the intestine. Nurses 
have been pleased with the simplicity of the apparatus and the infre- 
cpient attention which it requires. The only difficulties encountered were 
those related to leakage at the metal connector of the Miller-Abbott tube, 
which, however, will render any type of suction ineffective. Physicians 
who have utilized the apparatus have been impressed by the large 
quantities of fluid and gas which are removed within short periods of 
time and the consequent I’apid pas.sage of the tube through the small in- 
testine. 

Ordinarily when suction is effective in withdrawing quantities of 
fluid the plunger may have to be manipulated every two or three hours. 
However, after the bowel content has been largely removed, the pres- 
sure will be maintained for longer periods of time. The range of neg- 
ative pressure which we have found to be most practical is between 45 
and 90 mm. Hg. Between these levels approximately 500 c.c. of fluid 
will be removed. The presence of gas in the aspirated material will 
appreciably decrease this amount. In some instances it is unnecessaiy 
to have this degree of suction maintained and it is advisable to regulate 
' this according to the amount of material coming through the tube. 

Solid particles in the intestinal contents frequently cause blockage of 
the tube when the ordinaiy siphon drainage is used. Although this may 
occur when the present apparatus is in place, we have rarely observed 
any tendency for the tube to become obstructed nor has periodic ir- 
rigation of the tube been necessary. 

It is possible that this type of portable apparatus may have wide ap- 
plicability where low pressure suction in an airtight system is demanded. 

An itemized list of materials required to assemble the apparatus which 
cost us $5.50 follows : 

1 single cylinder tire pump 

1 carrying box 

2 one-gallon jugs 

1 tire valve stem and core (Schrader with outside spring) 
or one-way ball valve 

1 three-way tube connector 
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1 6 inch test tube 

2^/2 feet 6 nini. gla.sb tubiiiy 
IVj feet rubber pressure tulniig 

2 Xo. 6 two-hole rubber stopper.-, 

2 screw clamps 

3 c.c. metullie mercury 


SUSIJIARY 

A simple, easily constructed, portable .suction device is described 
whicli depends upon the fact that a tire pump -will provide suction when 
the plunger is reversed. 

The apparatus is designed ijrimarily for use with the 31iller- Abbott 
tube. Experiences with the suction device have demonstrated its ef- 
fectiveness and simplicity of operation. Frequently the patient himself 
can attend almost entirely to its operation. 

It is suggested that this principle may be utilized in other situations 
where continuous suction on an airtight compartment is desired. 

. . REPEREXCES 
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:multiplI’:; prlaiary carcinoaias of the 

GASTROINTESTlNAi. TRACT 

William I. Sukixfklu, Al.O.,** and lavi.vci Rudolph, AI.D.f 
Buooklvx, N. Y. 

(From the Surgical Service of Dr. George Webb and the Deimrtment of 

Pathology) 

T O THE pathologist or surgeon very experienced in the InuKlling of 
eaneer material the oecurrenoe of multiple primary eareinomas in a 
patient is not a rare experience. A review of the literature reveals 
many single ease reports and series of cases. Neverthele.ss, the average 
general surgeon or internist will encounter this condition onl}' on in- 
frequent occasions. Such an individual, even if reasonably well in- 
formed, may not even be aware of the existence of this problem. Im- 
mediately, important questions arise. Is this a chance phenomenon ? 
What is the correct treatment and prognosis? How great is the in- 
cidence of this lesion \ Will .some knowledge of the answers influence 
one’s future approach to carcinoma cases, especially tho.se of the gastro- 
intestinal tract! It is with such considerations in mind that this re- 
port is submitted. 

We are presenting three cases; one .surgical and two found at the 
autopsy table. The first ease also has the added interest of having 
presented a difficult and intriguing diagnostic problem. It stresses the 
nature of right colon neoplasm symptoms, emphasizing the lack of local 
intestinal phenomena until late in the di.sease, and the general character 
of the early symptoms. 


CASE REPOKTS 

Case 1. — C. C., a wliite woman 33 years of age, was admitted to the medical 
service of the Coney Island Hospital, Sept. 9, 1943. The chief complaints were 
marked weakness, anorexia, and continuous fever, with the temperature ranging 
daily from 99 to 101° F. since January, 1943. 

Fifteen years prior to admission the p.atient had rlieumatism wliioh necessitated 
bed rest for one month. Two years later she noticed breathlessness on walking and 
occasional swelling of the ankles and legs. In the two years before admission 
she was subject to frequent colds and noticed occasional “heart palpitations.” Six 
months prior to admission she was hospitalized at another institution for a month 
and treated for anemia. At this time there was an attack of diarrhea which lasted 
one week. Following her hospital discharge in January, 1943, she became pro- 
gressively weaker, lost weight, and was confined to bed most of the time. In August, 
1943, she had another episode of diarrhea which lasted two weeks and subsided 
spontaneously. 

Received for publication, Dec. 27. 1943, 

♦Assistant Surgeon, Cone}' Island Hospital. 
tPathologist, Coney Island Hospital. 
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Physical examiaation. revealed a well-developed white woman markedly pale. The 
heart was enlarged to the left side. In the prccordium there was a sliort systolic 
and long diastolic murmur best heard in the third left interspace. There was a 
short rough systolic blow at the aortic area. Abdominal findings and rectal exam- 
ination were essentially negative. The working diagnosis was subacute bacterial 
endocarditis. Blood pressure was 164/66* Laboratory data: hemoglobin, 34 per 
cent; red blood cells, 2,830,000; white blood cells, 3,200; rods, 2 per cent; segmented 
forms, 71 per cent; lymphocytes, 27 per cent; blood platelets, 220,000. Blood culture 
was negative. Electrocardiogram showed marked left ventricular preponderance, 
Chest x-ray revealed cardiac enlargement, left ventricular. Proctoscopy was negative 
except for pallor of mucous membranes. Blood agglutination tests for typhoid, 



Fig. 1 (Case 1). — Barium enema reveals flUing defects in transverse and ascending 
colon. Note colon redundancy at splenic flexure area, 

paratyphoid A and B, Proteus OXIS), and Brucella abortus were negative. Stools 
contained no ova or parasites. Blood sugar was 107 mg. per 100 c.o. and blood urea 
nitrogen, 10 mg. per 100 c.c. Bone marrow examination revealed no significant 
variations from the normal. Urine tests were negative. Colon x-rays (Pig. 1), on 
Sept. 17, 1943, revealed the rectum and rectosigmoid displaced to the left. There was 
a partial obstruction in the proximal transverse colon with evidence of narrowing 
of the gut in this region. There was also a defect in the midascending colon. The 
cecum and terminal ileum were normal. The diagnosis was multiple tumors of the 
pro.ximal colon. 

The patient was then transferred to the surgical service and prepared for opera- 
tion by several transfusions. Operation was performed, Sept. 27, 1943, by one of 
ua (W. S.). A pelvic mass consisting of a right ovarian cyst was removed. Eesec- 
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tiou of the terminal ileum, cecum, ascending colon, hepatic flexure, and the trans- 
verse colon at a distance about three inches distal to the distal neoplasm with end- 
to-sidc aseptic ileotransverse colostomy was accomplished. The entire tumor-bearing 
area was resected together with its mesentery. There was no evidence of gross 
metastasis either proximate or remote. 



Pig. 2 (Case 1).— -Postoperative barmm enema. Note that the redundancy o£ the 
transverse colon at the left side is gone. The barium enters the small gut readily. 
There is a small pouch formation at the turned-in end of the transverse colon. 

The patient made an uneventful recovery except for a mild wound infection. 
At time of discharge from the hospital three weeks postoperatively, she was afebrile 
and enjoyed a sense of well-being, hemoglobin and red blood cell count having risen 
to 75 per cent and 4,000,000 cells per c.mm. On this service we feel that the op- 
erative procedure here performed is the one of choice for neoplasms of the right 
colon. 

Pathologist’s Beport . — 

Gross description: The specimen was a loop of intestine consisting of a portion 
of ileum, ascending colon, and transverse colon measuring 45 cm. At 8 cm. from 
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the distal end of the transverse colon there was a cuulitiower-lilcc mass almost com- 
pletely obstructing the lumen. It completely enveloped the entire ciicumference 
of the bowel and was 3 cm. in length (tumor A). 



Fig. 3 (Case 1). — Gross specimen showing both carcinomas. Unfortunately, the 
photograph was made after fixation had caused shrinkage and distoition. 

Thirteen centimeters proximal to this mass another neoplasm almost occluded the 
lumen of the colon. This was fungating and cauliflower-like, had a central con- 
tracted portion and some ulceration, and measured G by 3.5 cm. (tumor B). 

Microscopic Description: In tumor A, the glands showed marked distortion and 
were lined by simple and multiple layers of columnar epithelium showing marked 
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Pig. 0. — High-power field ; tumor A. 



Fig. 7. — High-power field : tumor B. 
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v.iviatiou ia si/.o, bhupe, aud atuiuiug oharacteristics. Theio was invasioa through 
tho basal menibraiio into tho utuseularis. Many largo nuclooli with hyperehromatisra 
wore noted. There was a moderate desmoblastic reaction present. 

In tumor B, sections .showed Mraihir .structure to that noted in tumor A, witli all 
tho criteria of malignancy prc.scnt. Tlie stroma .xhowed a dilluso polymorphonuclear 
round-cell infiltration. Also noted were largo focal collections of lymphocytes with 
tendency toward follicle formation. Note that the tumor cells of one lesion re- 
sembled those of tho other but \seie not identical; those of the second tumor were 
larger. There were no evidences of metastatic relationship. There was no metastatic 
involvement of lymph glands. The lymph .sinuses and venous channels of the inter- 
vening mucosa of the colon showed no embolic malignant cells. The cells in each 
case apparently arose from their individual parent mucosal coll. 

Case 2, — S. W., a white nian, aged 73 years, was admitted to tho Coney Island 
Hospital because of obstipation and disten-sion of one week’s duration. Three weeks 
prior to admission ho noticed alternating diarrhea and constipation. Tho abdomen 
was markedly distended and rigid. There was a suggestion of an epigastric mass. 
While in the hospital the patient complained or substcrnal pain on ingestion of 
liquid or solid food no matter how small tho amount. .After two weeks ho became 
comatose and died. 

Laboratory Data . — ^Electrocardiogram revealed considerable myocardial damage. 
Blood count, urinalysis, blood sugar, and Ih’cr function tests wore witliin normal 
limits. A flat plate of tho abdomen was suggestive of an upper abdominal mass. 

Autopsy Findings . — The liver was tremendously enlarged and was the site of 
widespread metastases. Numerous white nodular masses were ia all tiie lobes. In 
the midportion of the esophagus there was a nodular mass 3 by 1 by 1 cm. On tho 
lesser curvature of tho stomach near tho cardia there was a largo ulcer 1.5 cm. 
in diameter. The edges were irregular and heaped. The wall was resistant to 
cutting. The gastrointestinal tract was otherwise negative. Microscopic examination 
of the esophageal mass sliowed dilluso squamous-cell infiltration into the muscularis 
with the usual criteria of malignancy. Microscopic examination of the stomach 
ulcer revealed the findings of adenocarcinoma. Tlie metastatic lesions in the liver 
were similar to that of the stomach. 

Diagnosis: (1) Squamous-cell carcinoma of esophagus; (2) adenocarcinoma of 
stomach with liver metastases. 

Case 3. — ^E. M., a white woman, aged 78 years, was admitted for hematemesis 
and abdominal pain of recent duration. No Iiistory of previous gastrointestinal 
disturbance was present. A mass about the size of a fist was palpable in the 
epigastrium. Pressure on this mass caused regurgitation of bright red blood. In 
spite of numerous transfusions and other supportive therapy, death ensued six days 
later. The pertinent findings at autopsy were as follows: An irregular punched 
out ulcer, 5 by 3 cm., was present on the posterior esophageal wall 7 cm. proximal 
to the cardia. The edges were sharply undermined and the b.ase trabeculated. No 
regional adenopathy was present. In the prepyloric area of the stomach there was 
a large shallow ulcer 7 by 6 cm. on the anterior wall. The ulcer margins were 
heaped up. In the ulcer base an open-mouthed small vessel was present. Micro- 
scopic examination of tlie esophageal lesion revealed marked eelluler activity with in- 
vasion of the muscularis by malignant cells showing variations in size, shape, and 
staining qualities. The stomach lesion had a necrotic base beneath which were confluent 
groups of larger cells with vesicular nuclei with prominent deeply staining basophilic 
nucleoli. These cells were arranged haphazardly and were found throughout all 
the layers of the stomach wall. No evidence of metastasis from either lesion was 
found. 
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Diagnosis; (1) Adenoeaicinoma of sfomach; (2) adeiioearciiiofiia of oophagas. 
Each tumor was independent of the other. 

DISCUSSION’ 

In order to ascertain the incidence of multiple jiriinary malignancies 
at the Coney Island Hospital, a general municipal hospital of about 300 
hed.s, we reviewed our available figures. In the ten-year period (1934 
to 1943 inclusive) 1,493 autopsies were done; of these, malignant disease 
was the prominent feature in 128 eases. In these 128 eases there were 
two cases of multiple primary malignant tumors involving the gastro- 
intestinal tract and one involving the breast and gall bladder. In eight 
cases malignancy associated with a .significant benign tumor in another 
organ was found. A review of the .surgical specimens of ten years (1934 
to 1943 inclusive) revealed 330 ca.ses of malignant specimens. Of these, 
110 involved the gastrointestinal tract. In one case there were two .syn- 
chronous malignancies of the gastrointestinal tract. There was no his- 
tory of previous malignant lesions in any of the surgical cases. Since 
there was no adequate provision made for follow-up .study of these cases, 
the incidence of the future new neopla.sms could not he detei'inined. 

The number of eases involved are too few for statistical study or con- 
clusions. Nevertheless, in a ten-year period of reasonable surgical 
activity, only one ease of multiple malignancies of the gastrointestinal 
tract was encountered, and in a ten-year autop.sy c.vperience, only two 
cases Avere found. 


t.vbi,e I 

Multiple Pkim.iky Neopl.is.ms op the G.vstkointestinal Tp.act” 


AOTHOR 

YEAR 

CASE 

Fengen 

1888 

1 case 

Majors 

1918 

15 cases of multiple malignancies (collected 
from literature) in large series of 
multiple neoplasms (excluding mouth 
and pharynx) 

Milleri 

1924 

5 cases 

Bargen and Rankins 

1930 

16 cases 

Hanlon" 

1931 

2 cases in 18 cases of double malignancies 
in 710 eases of malignancy 

Warren and Gatess 

1932 

59 cases (collected from literature) and 3 
cases from own material (1,078 cases 
of malignancy) 

Abels 

1933 

2 ease.s from 131 cases of carcinoma of 
colon and rectum 

Bugherii 

1934 

1 ease in 30 cases of multiple malignancies 
in 983 malignancies 

Cockkinisii 

19.34 

4 cases in total of 54 carcinomas of colon 
and 29 ca.ses from the liteiature 

Brindlyir 

1938 

8 cases fiom 306 cases of large intestinal 
carcinoma, 2.6 per cent incidence 

.Schweiger and Bargen's 

1940 

10 i*ai!es 

Tullisii 

1942 

fiom 1,044 autopsies on malignant 
lesions 


•Reported in the literature. (An illustrative but not complete compilation.) 
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Tables I and 11 are cuiupilatiuns I'roin Uie liloratufc. Talde I shows 
the incklenee of multiple pi-iniary mali^^n^lIU'ies of the gastrointestinal 
tract, multiple maliitnant [lolyps beiuft exeludeil. Tal)le II elves a tabu- 
lation of the general ineidenee of multiple primary lesions as gathered 
from eareinoma eases. 


Taih.k It 


OK.NJatAI, l.S-| il>K.STK DJ-' Mi*(,TIIM,K PlOMAIJV XroI'LASM.S* 


AUTUOU 

YCAlt 

CASK 

Major- 

UUS 

-iSo ciiat-.s of multiple eareinoma (from lit- 
erature) 

Owen, L. .T.3 

UE‘l 

MR eases in 3,000 ea.ses of malignancy, 
■(."Of, incidence 

Orr, .T. W.5 

ISKlO 

S eu.ae.s in 1,01(1 eas-cs of malignancy (au- 
top.-v), 0.7(ic{. ineidenee 

HanloiU 


l.S im.se.s in 710 ea.se.s of malignanej', -.0% 
ineidenee; 31 ease.s in n large group of 
elinical eases 

Warren ainl GateaS 


•277 ease.s in 30.7:i.'i eas<‘s of malignaiiey 
{European), 1.39I ineidenee 
•It) eases in I,07S eases of nmlignaney 
(.Vmeriean), 3.7% ineidenee 

Hurt and BrodersUJ 


71 cases in 3,12-1 cases of malignancy, 3.3% 
ineidenee 

Schreiner and Welirv.: 

liKU 

307 eases in 11,212 eases of nmlignaney, 
2.7% ineidenee 

30 ea.ses hi 0.S3 ea.ses of malignancy, 3.1% 
ineidenee 

Bughei’ii 

m;!-) 

Stalker et al.n. 

itKin 

113 eases in 2,500 ea.ses of maligniinc)-, 
•1.52% incidcni;e 


•Reported in tlvo Utcraturo. (lUustraUve bvtt not complete compilation.) 


Wai'ren and Gates.* Hurl and Brodeas,"’ and Biighcr," after careful 
statistical study, eoneiude that the incidence of multiplicity of primaiy 
lesions is greater than chance incidence. Ewing,’® Hanlon,^ and Orr,* 
however, are of the opinion that multiplicity of tumors is coincidental. 

Age per se was not comsidered the significant factor in the develop- 
ment of multiple lesions by AVaiTcn and Gates.® The age of the pa- 
tients with multiple tumors was not essentially greater than those with 
a single neoplasm. xAnother factor, increased biologic susceptibility to 
neoplasm formation or some unknown environmental conditions favor- 
ing the same, must be considered. 

The therapeutic approach in multiple primary carcinoma eases should 
be essentially the same as in single carcinoma cases. Care must be 
taken to avoid confusion rvith metastatic lesions. If treated promiptly 
the outlook should he as favorable as for single eareinoma of the part 
involved e.vcept for the possible greater .surgical risk and the theoretic 
increased possibility of metastasis .since these may now come from more 
than one source. 

The appearance of two synchronous independent gastrointestinal 
lesions will raise surgical problems depending largely on the parts in- 
volved. If the growths are in a segment, of the intestine that can be 
treated as a unit, as in Case 1, or if both lesion.s are on the left side 
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not too far apart, the operation can be the same as for a single lesion. 
Eadical resection with primary re-establishment of intestinal con- 
tinuity for right side and transverse colon lesions, or descending and 
transverse colon lesions, can be readily accomplished. Low left sided 
lesions should be subjected to combined abdominal perineal resection 
and permanent colostomy. Obstructive resection will be applicable 
in some cases. In the event the carcinomas are widely separated, 
as for example a right colon and left colon lesion, then the operation 
can be broken down into stages, the more urgent operation being per- 
formed first to be followed at a suitable time by a second i-adical pro- 
cedure for the other neoplasm. The problems of obstruction or other 
complications must be dealt with as ordinarily. Complementary cecos- 
tomy or colostomy should be used as needed. The possible combinations 
are of course numerous, but a radical surgical approach should be 
planned wherever feasible. The reappearance of a single tumor in- 
volving the gastrointestinal tract after removal of a carcinoma is not 
necessarily indicative of recurrence. The possibility of a second primar}" 
neoplasm must be considered and radical surgery again employed if this 
is the case. It is also wise in dealing with a neoplasm of the intestinal 
tract to exclude multiplicity, since this has an appreciable, even if small, 
occurrence. 

SUMMARY 

1. Three eases of multiple primary malignant lesions involving the 
gastrointestinal tract are presented. 

2. Some figures illustrating the incidence of multiple primary malig- 
nancies are given. 

3. The therapeutic implications are briefiy mentioned. 
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BILATERAL OOPHORECTOMT WITH R.-LDICAL OPERATION 
FOR CANCER OF THE BREAST 

J. Shelton Horsley, il.D., Richmond, Va. 

(From the Surgical Department of St. Elizaljeth’x flospitalj 

T hat the iirognosis for cure of carcinoma of the breast is worse in 
young women when ovarian function is most active has been rather 
generally accepted. Thus, Ewing' says: “Before 30 years of age mam- 
mary cancer is extremely fatal, so that some surgeons prefer not to 
operate during this period. Schwartzotf reports 15 such cases, all 
rapidly fatal in spite of early operation.” Taylor- writes: “There is 
a growing body of evidence, and rather general belief, that carcinoma 
of the breast in young women is more malignant and le.ss curable than 
in older women.” SittenfiekP states: “Every cancer worker realizes 
that cancer of the breast in a woman under 40 years of age is a highly 
malignant disease and notwithstanding the most thorough surgical ex- 
cision and large doses of radiant energy, the end re, suits are very grave 
and disappointing.” 

Recently, however, this opinion seems to have been modified, De 
Cholnoky* writes that in a study based on 73 cases of mammary cancer 
in women under 30 years of age, the re.sults of radical surgery are 
comparable to those obtained in the more advanced age groups. Mac- 
Donald,^ in an analysis of 2,636 cases of mammary carcinoma, 1,511 
five-year cures, and 1,125 recurrent cases, concludes that the age of 
patients with mammary carcinoma does not have the prognostic sig- 
nificance that is commonly accredited to it. He says, however, that 
the best results are obtained in those patients who are 35 to 50 years 
of age and the least favorable in those in the decade from 50 to 60. 

In an excellent report Farrow® of New York calls attention to cer- 
tain facts that must be borne in mind when considering the effect of 
hormones from the gonads on the progress of malignancy of the breast 
or the prostate. The gonads and their products have a remarkable 
degree of normal variation and a nmltiplicity of effect. And yet by 
integral relationshii) with other organs of the endocrine system, a 
hormonal balance is maintained. A disturbance of this balance as 
caused by menopause or by castration is usually followed by compen- 
satory changes in other endocrine organs with a partial replacement 
by hormones or compounds having a similar biologic effect. Thx;s, 
Woolley, Fekete, and Little' found a nodular h 3 "perp]asia of the adrenal 
cortex and subsequent proliferation of the mammary epithelium fol- 
loxving castration of both male and female mice. Riddle* has reported 
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that hornjonos capable oX producing growth of the niaminary tissues 
have been demonstrated not only in the ovary but in the pituitary, 
adrenal, and testes. Expcriuieutul data seem to indicate that an ex- 
cess of sex hormones, wiiether from overactivity of tiie ovaries or 
testes or from artificial stimulation by the administi'ution of prepara- 
tions from these organs, will be similarly compensated by degeneration 
of other parts of the endocrine .system. Such artificial stimulation i.s 
apparently a stronger influence for eompensutory action than a natural 
overaetivity. 

It appears that susceptibility of response to stimulation by a speeifie 
hormone involves a hereditary factor as well as time and proper en- 
vironment. Experimental and clinical data Jiavo shown that suscepti- 
bility varies in different species and in different organs, and in some 
instances is proportionate to tlie amount of hormones present. Hence, 
the sex hormone imbalance may be inconsistent. 

Farrow says further, that in general it is believed that about one- 
third of the premenopausal cases of cancer of the breast can be ma- 
terially benefited by castration.® 

The beneficial influence of castration on mammary carcinoma has 
been observed in some eases. The fact that a few patients who have 
had bilateral oophorectomy for peh'ic disease later developed cancer 
of the breast shows that the effect of ea.stration in preventing mam- 
mary cancer is not universal, although it appears to be inhibitory. 

Ewing pointed out that the cause of cancer may be classified as what 
he calls (1) the causal genesis, hi which conditions are established that 
lead to the formation of cancer, and (2) the formal genesis, the biology 
and growth of the cancer cell itself.’® After the causal genesis has 
created the conditions for the development of cancer, its function 
ceases and the growth of the cancer will continue of its owai accord. 
This is well illustrated, for instance, in the carcinogenic agents, such 
as painting the ears of mice with coal tar or creating cancer by roent- 
gen ray or ultraviolet light. After the cancer begins, the carcinogenic 
agent is unnecessary. 

The relationship of the endocrines to cancel', however, seems to be 
of quite a different order, as Huggins has established in his experi- 
mental and clinical work on cancer of the prostate. It may well be 
that the hormones secreted by the ovaries act as both a causal genesis 
and a foz'mal genesis of mammary cancer. Huggins and his associates 
have given a new light upon cancer/’-’® Whatever may be the ex- 
planation of the benefits of orchiectomy on cancer of the prostate, and 
they certainly exist in many cases, it ivould seem that an analogy might 
spplj to bilateral oophorectomy in cancer of the mammary gland. 

Halberstaedter’^ summarized the expei'imental evidence of castration 
and of estrin on mice and rats in regard to mammary cancer as follows : 
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1. Eai'ly castration of female mice reduces the incidence of 
carcinoma in strains -which show a high percentage of sponta- 
neous mammary earcinomad®’ 

2. On the other hand, the administration of estrin increases 
the incidence of spontaneous carcinoma in female mice in 
strains which are characterized by a low percentage of spon- 
taneous mammary tumord' 

3. Administration of estr-in to male mice of such strains pro- 
duces mammary carcinoma, though otherwise they never de- 
velop tumorsd®’ 

4. Mammary carcinoma may be produced in male mice bj’’ 
implantation of ovaries folloAving previous castration.-® 

5. Administration of estrin produces mammary carcinoma 
in rats belonging to a sti'ain in which no spontaneous mam- 
mary tumors oeeur.®^ 

6. The tune required for the appearance of the mammary 
cancer was reduced if a higher daily dose was injected or if 
compounds of greater estrogenic potency were administered.^’ 

While the causal relationship of excessive estrogenic substance to 
mammai’y cancer in mice and rats is quite clearly demonstrated, clin- 
ically this relationship is difficult to prove absolutely. However, eases 
in which it seems probable have been reported.^®"®® Hamblen states: 
“Untoward responses to estrogenic therapy are increasing since the 
availability of cheap, orally active estrogens of the diethylstilbestrol 
type ; these are due chiefly to overdosage. Diligence to avoid over- 
treatment should be observed.” It appears proved, however’, both 
experimentally in mice and rats and clinically, that a family history 
of mammary carcinoma has much to do with the incidence of this 
disease. 

That some cases of well-developed mammary cancer have been bene- 
fited by removing both ovaries is fairly well established. There are 
instances of apparently complete relief.®’’ 

What seems to be the double role of estrin in the causal and in the 
formal genesis of mammary cancer resembles what might be the rela- 
tionship between androgenic substances from the testicle and cancer 
of the prostate. The beneficial results of removing the ovaries along 
with a radical operation for cancer of the breast may be attributed to 
the withdrawal of a causal genesis, to the removal of a formal genesis, 
or to a combination of both of these factors. The recurrences of can- 
cer of the breast after a radical operation are doubtless due to cancer 
cells that have been left. The small amount that remains, however, 
would be stimulated by estrogenic substances. As there have been 
eases in which cancer of the bi’east receded, at least temporarily, after 
removal of the ovaries with no other treatment, it would seem that 
there may be a mass relationship. That is, the effect of withdrawing 
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estrogenic stimuli might be greater if there are only a few cancer cells 
tluui if there is a large amount. This nuiy be roughly compared, in 
reverse, with the action of the antitoxin of diphtheria, which must be 
given in at least a certain minimuin quantily in order to obtain a 
desirable therapeutic result. When enneev is far advanced, it may be 
that changes occur in the metabolism of the cancer that will permit 
its growth and the cancer inerease.s, even though the promoting influ- 
ence from estrin is no longer present. With only a few remaining 
cancer cells, however, tlii.s unfavorable influence oi ivithdrawing the 
stimulating effect of estrin should he move deleterious and ci'eate an 
unfavorable soil for their existence. 

Complete abolition of all ovarian function cannot always be obtained 
except by bilateral oophorectomy. Huggins states that the interstitial 
cells of the testicle are not u.sually de.stroyed by irradiation.'* The 
ovaries are much more protected from the ett’eets of irradiation than 
are the testicles. Kaplan-® reports twin pregnancy after temporary 
suppression of menstruation following roenlgon-ray treatment for mam- 
mary cancer. This shows that sterilization by irradiation of the ovaries 
is not always effective. Some patient will doubtless react differently 
and require a larger dose of inauliation than others. 

In women who have previously had eaucer in one breast, tlie in- 
crease of ovai'iau activity in pregnancy appears to promote mammary 
cancer in the remaining breast. Troub'® collected fifteen instances of 
pregnancy su])sequent to a radical oi)eration for mammary cancer, in 
thirteen of which there was prompt development of very malignant 
carcinoma in the remaining breast. "Wintz®* reported seven instances 
of pregnancy after radical operation for mammary cancer, with fatal 
cancer then occurring in the remaining breast. 

ily experience with the ultimate results of radical operation for can- 
cer of the breast in young women has been rather disappointing (Table 
I). 0f nine patients under 36 years of age, on whom i-adical operation 

Table I 

Operations for CARCiNOitA op the Breast in Patients Under 36 Years op Aoe 
BY J. Shelton Horsley at St. Eliz.vbeth ’s Hospital 
(Sept. 1, 1922, to Nov. ], 1937) 



BATE 

OPER.V- LOCAL 
TION X-RAY 

age 

BREAST 

zVXlL- 

LARY 

NODES 

GRADE 

RESULT 

i. 

9/13/22 

Hodman 0 

34 

L. 

X 

4 

Died, metastasis to spine 

2. 

7/ S/25 

Hodman x 

34 

R. 

0 

2-1- 

Died, metastasis to lungs 

3. 

8/ 5/23 

Hodman 0 

33 

L. 

0 

3 

Died, metastases to lungs 
and supraclavicular space 

4. 

9/ 8/28 

Hodman X 

34 

B. 

X 

4 

Died, metastases to brain 
and lung 

0. 

3/19/31 

Hodman 0 

33 

E. 

0 

2 

Alive and well 

6. 

4/ 7/31 

Hodman 0 

33 

B. 

0 

i-i- 

Alive and well 

7. 

5/12/35 

Hodman x 

34 

R. 

0 

3 

Died, metastases to bone.*s 

8. 

4/16/36 

Hodman x 

28 

E. 

0 

4 

Alive and well 

9. 

10/ 4/37 

Rodman x 

35 

L. 

X 

3+ 

Alive and well 


Nine cases, 5 died with metastatic cancer; no local recurrences. (Note Case 6 was 
grade 1 with no axillary nodes involved.) 
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was done, from Sept. 1, 1922 to Nov. 1, 1937, five have had recurrence 
(55.5 per cent). In one of the cases without recurrence the cancer was 
grade 1 with no involvement of lymph nodes, a condition very favor- 
able for cure. Of the total eases of radical operation (148, including 
these 9), for this same period, there was one operative death from 
septicemia. There were seventy-five recurrences (51.02 per cent). The 
results of experimental work on mice and rats which has been referred 
to, and the clinical results obtained by Beatson, Lett, Torek and others, 
sho^ving occasionally some benefit in advanced mammary cancer after 
bilateral oophorectomy, caused me to adopt the procedure of removing 
both ovaries whenever a radical operation was done for cancer of the 


Table II 


Eadical Operations for Carcinoma op the Breast With Bilateral Oophorectomy 
BY J. Shelton Horsley at St. ELiZiVBETii ’s Hospit^vl 
(iSTov. 1, 1937, TO Oct. 1, 1943) 






AXIL- 



DATE 

OPERATION’ 

AGE 

BREiVST 

luARY 

NODES 

GRADE 

RESULT 

1. 11/19/37 

Eodman 

33 

L. 

X 

4 

Alive and weU 

2. 11/10/39 

Eodman. 

38 

E. 

0 

3+ 

Alive and well 

3. 8/10/40 

Eodman. 

42 

L. 

0 

3-r 

Alive and well 

4. 2/ 5/41 

Eodman 

38 

L. 

0 

3 

Alive and well 

5. 2/14/41 

Eodman 

40 

L. 

X 

2 

Alive and well 

6. 4/25/41 

Eodman 

47 

E. 

0 

2 

Alive and well 

7. 4/26/41 

Eodman 

31 

E. 

X 

3 

Alive and well 

8. 5/30/41 

Eodman, 

28 

fE. 

X 

34 

Died 6 months 


bilat. 


11. 

X 

3 

after operation; 
metastases to 
lung and skin 

9. 6/17/41 

Eodman 

38 

L. 

0 

3 

Aliv^and well 

10. 9/ 1/41 

Eodman 

33 

L. 

X 

4 

Alive and well 

11. 10/15/41 

Eodman 

40 

E. 

0 

2 

Alive and well 

12. 1/13/42 

Eodman 

39 

E. 

X 

3 

Alive and well 

13. 2/16/42 

Eodman 

47 

L. 

X 

3 

Alive and well 

14. 3/21/42 

Eodman 

44 

L. 

X 

3 

Alive and well 

15. 4/13/42 

Eodman 

43 

E. 

0 

3 

Alive and well 

16. 6/15/42 

Eodman 

43 

E. 


2 

mucoid 

1 Alive witli m’eta- 
r stases 

17. 7/ 4/42 

Eodman 

28 

E. 

0 ^ 

3 

Alive and well 

18. 9/25/42 

Eodman 

35 

L. 

0 

3 

Alive and well 

19. 10/ 5/42 

Eodman 

39 

E. 

0 

O 

•J 

Alive and well 

20. 11/23/42 

Eodman 

30 

E. 

0 

3 

Alive and well 

21. 2/23/43 

Eodman 

45 

L. 

0 

3 

Alive and well 

22. 3/30/43 

Eodman 

44 

E. 

X 

3 

Alive and well 

23. 7/ 8/43 

Eodman 

33 

L. 

X 

3 

Alive and well 

24. 8/18/43 

Eodman 

37 

L. 

0 

O 

u 

Alive and well 

25. 9/22/43 

Eodman 

41 

E. 

0 

2 

Alive and well 


Note. — I t is, of course, not claimed that any of these patients are "cured” in the 
sense of an impossibility of a return of the cancer. It is well known that there are 
occasional cases of recurrence of cancer of the breast after much longer periods after 
operation than five years. All of these patients either have been examined by me or 
associates, or have been communicated with during- the latter Part of 
1943 or later._ The first patient (?fo, 1, Table II), tvho had a recurrence from a 
partial operation done elsewhere, -was operated upon by me Nov. 19. 1937. more than 
six years and one month before submission of this article for publication In my 
majority of recurrences from cancer of the breast occur within 
operation. It will be noted that the results in those cSS 
Sk case^?n'■T?Kf..^T as "cured” but as "alive and well!” In the Itlt 

f operations have been too recent to have significance as 

?fr. ®°'?alled cure” is concerned, but m nineteen of the cases the results reported 
Pacing from fourteen months to about six years and one month^after 
operation, with only two recurrences. All cases have been traled. “onw after 
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breast in young women. About four years after my first operation of 
this kind, Avhich was on Nov. 19, 1937, the splendid report of Huggins 
on castration for cancer of the prostate appeared. His work seems to 
confirm the idea of bilateral oophorectomy in premenopausal women 
whenever a radical operation is done for cancer of the breast. This 
procedure apparently was first suggested by Schinzinger,-'-^ although 
according to his article, he did not carry it out. He is said to have 
discussed this also before the Surgical Congress in Berlin on April 25, 
1899. Doubtless it has been performed by other surgeons, although 
there does not seem to be any systematic record of a number of cases. 

At first I did bilateral oophorectomy with radical operation for can- 
cer of the breast only on patients under 40 years of age. Later I ex- 
tended it to all patients in the premenopausal stage. The desirability 
of having both ovaries removed along with the radical operation is. 
of course, first explained to the patient. At present I adopt the posi- 
tion that if the patient is unwilling to Iiave this done, I will not treat 
her. Since extending this operation to all premenopausal patients 
there has been an increase in the number of tliesc cases. 

From Nov. 1, 1937 to Oct. 1, 1943, 1 have performed this operation 
of bilateral oophorectomy Avith the radical operation for mammary 
carcinoma on twenty-five patients, the first case on Nov. 19, 1937, the 
last on Sept. 22, 1943. There have been only two recurrences, one in 
a patient with bilateral mammary cancer ayIio doubtless had internal 
metastases at the time of operation, although they could not be demon- 
strated then, and the other in a patient Avith mucoid cancer. Fourteen 
of these patients A\'ere operated upon since Jan. 1, 1942 (Table 11). 

A report of three of the earlier cases AAuth previoAis incomplete oper- 
ation or biopsy done elseAvhere is of interest : 

Case 1 (No. 1 in Table II). — Mrs. C. B. A., age 33 years, had noticed a small 
lump in the left breast in January, 1937. Her mother died of nephritis and car- 
cinoma of the left eye. On June 11, 1937, a left local mammectomy had been done 
elsewhere. Microscopic examination showed cancer. She then had thirty roentgen- 
ray treatments over the region of the left breast and a.xilla. Six Aveeks after 
these treatments she noticed a small lump in the left axilla and was given fifteen 
more roentgen-ray treatments, but the lump remained. Examination on admission 
to St. Elizabeth’s Hospital, Nov. 18, 1937, showed the skin over the left thorax 
and left axilla brown from the roentgen-ray treatments and there wei’e palpable 
lymph nodes in the left axilla. On Nov. 19, 1937, a radical operation for recurrent 
carcinoma of the left mammary gland and bilateral oophorectomy were performed. 
This was the first ease in which this combined operation was performed. Micro- 
scopic examination of the axillary lymph nodes showed adenocarcinoma, grade 4. 
In some cells there was evidence of the effect of irradiation, but in most areas the 
cancer cells did not seem to be affected (Fig. 1). The patient was well, with no 
recurrence, on Feb. 10, 1944, more than six years and two months after operation. 
She appeared to be in perfect health. 

Case 2 (No. 3 in Table II). — ^Mrs. E. P. H., age 42 years, was admitted to St. 
Elizabeth’s Hospital, Aug. 10, 1940. Three weeks before admission the patient 
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hull noticed a Miiiill, liurd, piiiiiic.s!) mass in tlio nppor outer quiulrunt of the loft 
iniiinmnry j'land. One week liefore u<luiis.'<ion (he tumor hud keen removed oLso- 
where and mieroneopie examination allowed eaneer. She was otherwise in (jood 
condition. On Atif'. 10, lOlO, a radieni opeiation for carcinoma of the loft mam- 
mary (jland and liilateral oophorectomy weie performed. .Mieroseopie examination 
■showed adenocarcinoma, ^rade It plu.s (Kitt. 2). The l.vmph nodes in the axilla 
were hyperplastic, hut appari'iiily not enneerou.s. This patient was in good health 
and had no recurrence when examined on Xov. Iti, 1!)1.'!, three years and three 
months after operation. 



Fiff. 3. — Case 3, Mrs. A. D. AV., adenocarcinoma, grade 3 (XISO). 


Case 3 (No. 4 in Table II). — ^Mrs. A. D. W., age 38 years, was admitted to St. 
Elizabeth’s Hospital on Feb. 3, 1911. Her mother died of cancer of the ovary. 
In June, 1910, a small tumor was removed from the patient’s left breast elsewhere. 
Two months before admission to St. Elizabeth’s Hospital she noticed another small 
tumor just lateral to the old incision. Theie had been infrequent sharp pains. 
Oa admission there was a scar in the upper outer quadrant of the left breast and 
near it were four firm, round tumors. There w'ere no palpable lymph nodes in the 
axilla. Feb. 5, 1941, a radical operation for carcinoma of the left mammary gland 






598 


SURGERY 


was performed with bilateral oophorectomj'. Microscopic examination showed 
cancer, grade 3 (Pig. 3). When examined on Dec. 13, 1943, two years and ten 
months after operation, there had been no recurrence. 

Another patient in this series is quite interesting ; 

Case 4 (No. 7 in Table 11). — Miss F. A,, aged 25 years, was operated upon by 
me April 2, 1935, a radical operation being performed for cancer of the left mam- 
mary gland. Eemoval of a small tumor which was carcinomatous had been done 
elsewhere March 22, 1935. She married (now Mrs. G.) and had a baby. On April 
23, 1941, a small tumor of the right mammary gland was removed elsewhere, with 
a histologic diagnosis of cancer. April 26, 1941, I performed a radical operation 
for cancer of the right mammary gland and bilateral oophorectomy. The baby 
was then about 18 months old. The patient was last examined on Nov. 1, 1943 
and there was no evidence of recurrence. 

It is well known that patients with cancer of the breast who have 
been previously operated upon by local removal of a cancerous tumor 
or by biopsy, with an interval of several days or longer before the 
radical operation, are much more likely to have a recurrence than 
those on whom a radical operation has been the primary procedure. 
All four of these cases are in this class. Case 4 also illustrates the 
observation made by Trout and others, that after removing one breast 
for cancer, pregnancy is prone to initiate cancer in the other breast. 

Case 5 (Mucoid cancer. No. 16 in Table H). — Mrs, F. H. S. had a radical oper- 
ation for cancer of the right mammary gland and excision of both ovaries on 
June 15, 1942. Microscopic examination showed mucoid cancer (Figs. 4 and 5). 
The lymph nodes in the right axilla were enlarged, but microscopic examination 
showed only hyperplasia and no metastasis. This is the only case in the series of 
twenty-five in which there was mucoid cancer. The patient had arthritis involv- 
ing the lumbar spine, which was revealed by roentgen-ray examination on Jan. 
S, 1943. She continued to suffer indefinite pain, although there was then no evi- 
dence of local recurrence or of metastasis in the thorax or in the neck. Examina- 
tion on Dec. 10, 1943 showed the scar in good condition and no evidence of recur- 
rence, although there was much discomfort and pain, chiefly around the right hip 
and spine. Eoentgen-ray examination, Jan. 31, 194.t, revealed an erosion of the 
left eighth rib and the right seventh rib in the posterior axillary plane. There 
was also an absence of the spinous process of the fourth thoracic vertebra. These 
findings indicate metastases. 

Ewing^^ states that the mucinous material in this type of cancer is 
usually in the stroma with the epithelium compressed in small islands 
of inactive cells. The mucoid substance is generally outside of and 
surrotmding a group of compact, well-preserved cells. This is not in 
accordance with the epithelial origin of the mucinous material and 
has not been satisfactorily explained by those who maintain this origin. 
Ewing states, “In four cases I have not seen mucous degeneration of 
epithelium, but the compact alveoli lay in broad areas of mucinous 
stroma. There was strong evidence that the mucinous change had 
involved and partly originated in the fat tissue in the stroma.” 

The mucoid type of cancer of the breast is uncommon. It grows 
more slowly and apparently is less malignant than the usual type of 




Fiff. 4.--Case 5, Mrs. F. H. S.. mucoid cancer of the breast Fig. 5. — Case 5, Mrs. F. H. S., higher power from lower 

showing- isl^ands of epithelial cells floating in a mucinous nia- portion of Fig. 4 (marked off) (X240). Tlie epithelial 
terlal (X108). cells do not appear to be active. It seems iirobable, as 

Ewlns says, tliat tlie mucinous material oritrinatcd from 
tlie .stroma or from the fat in tlie stroma. 
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mammary cancer. It tends to metastasize later. It would seem then 
that the pathogenesis of mucoid cancer of the breast differs from that 
of the usual mammary carcinoma, and it may well be that it is not 
influenced by estrin products, as it probably arises from the stroma. 
This is further emphasized by the fact that the epithelium in the 
islands in the mucinous substance is not active. 

Therefore, it appears unnecessary to remove the ovaries in a case of 
mucoid cancer of the breast. The neoplasm .should be examined imme- 
diately after the radical opei’ation on the breast and before attempting 
a bilateral oophorectomy which seems to be efficient in preventing" 
recurrence after a radical operation for tlie usual type of mammary 
cancer, but will doubtless be of no avail in mucoid cancer of the breast. 


SUMMARY 

The reasons for adopting bilateral oophorectomy along with the rad- 
ical operation for mammary cancer in premenopausal ummen are dis- 
cussed. The results of twenty-five cases so treated are presented. 
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INTERNAL FIXATION OF FRACTURES OF THE PATELLA 
WITH COTTON SUTURE IMATERIAL 

Lyon K. Loojiis, M.D.,* New Orleans, La. 

V ARIOUS suture materials have been used for internal fi.xation of 
fractures of the patella including iron alloy wire, silver wire, sillc, 
linen, catgut, and kangaroo tendon. The multiplicity of materials 
used at once suggests the inadequacy of any one of them. 

In 1939, IMeade and Oehsuer^ emphasized the advantages of cotton 
suture material experimentally and clinically in general surgery and it 
is now the consensus of opinion that cotton as compared with other 
materials produces the least amount of tissue reaction and yet maintains 
its tensile strength. 

Although today wire is the most popular suture material for repair of 
fractures of the patella, experience has shown that cotton has many su- 
perior qualities: (1) Undesirable electrolytic reactions which are as- 
sociated with wire do not occur with cotton. Electrolysis causes dis- 
integration of metal which results in increased tissue reaction and weak- 
ening of 'wire.^ (2) Cotton may be tied rather than twisted and thus 
breaking either at the time of operation or later is not a problem. (3) 
Joint reactions often a.ssoeiated with the presence of wire® have not been 
observed with cotton. 

Other noteworthy attributes of cotton have demonstrated its advan- 
tages over silk, linen, kangaroo tendon, and catgut, which are less com- 
monly used than -wire in repairing patellar fractures: (1) Cotton can 
be easily and thoroughly sterilized by boiling for twenty minutes or 
autoclaving for ten minutes at fifteen pounds’ pre.ssure.‘ Of course, in 
boiling, shrinkage of the material must be considered and the cotton 
should not be wound on a rigid spool. (2) Cotton maintains its tensile 
strength 100 per cent at the tenth day of wound healing.® (3) It causes 
little tissue reaction.® (4) A practical consideration is the availability 
of mercerized or nonmercefized cotton at any dime store at nominal 
cost. 

In this studj^ cotton suture material was used for internal fixation of 
simple transverse fractures of the patella having wide separation of frag- 
ments. In this type of fracture it is usually possible to secure an exact 
reduction with a smooth articular surface by operation. 


TECHNIQUE 


Following a forty-eight-hour skin preparation, under general anes- 
thesia, a slightly curved transverse incision is made from medial to 
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lateral temoral condyle, the apex of the inei.sion l)ein{^ sliijhtly distal to 
the distal fragment (Fig. An). Bleeding points are ligated with line 
cotton (No. SO), skin draping is aflixed, fragments are expased, and in- 
terposing soft parts removed. The knee .joint is thoroughly irrigated 
with warm normal saline solution and old clots removed. AVitli a seven- 
sixty-fourths-ineh drill a transver.se hole Ls made in each fj'agnient about 
one-half inch from the fracture line (I'^ig. Ah and c) and a double strand 
of crochet cotton (No. 10), which has been previously wet and tested by 
the operator to show up possible defects in the suture, is threaded on a 
Keith needle or probe, pa.ssed through the holes, and lied iinnly witli 
a triple knot while the assistant holds the fragments in apposition. Two 
accessory anterior sutures of No. 10 cotton !\re then placed after ap- 



propriate holes have been drilled (Pig. 16 and c). Drill holes must 
never penetrate or undermine articular cartilage. The knee is flexed 
slightly to determine whether the fracture is securely fixed and the ar- 
ticular surface of the patella is checked for anatomic reduction. The 
articular capsule and the quadriceps expansion are then repaired medial 
and lateral to the patella with interrupted sutures of quilting cotton. 
These sutures are all inserted before any one of them is tied in order to 
create equal tension on all sutures, and are closely spaced to obtain 
hemostasis in the synovial capsule (Pig. Id). The subcutaneous tissues 
and skin are approximated with interrupted sutures of quilting cotton. 
The wound is dressed, a posterior plaster splint is applied from the ischial 
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tuberosity to beyond the toes with the knee in extension, and the liip is 
flexed to 135 degrees for two days to relax the rectus femoris muscle. 
After three weeks the splint is removed and active motion, heat, and 
massage are started. 

A midthigh tourniquet is not used because it frequently interferes 
with passive stretching of the quadriceps group, especially the rectus 
femoris, and thereby makes apposition of fragments moie difficult. 



A. B. 

Fig 2 — A, Transserse fracture showing patella with separation of fiagnients B, 
Same patient seven ueeks following repair of patella with cotton; this patient had a 
complete painless range of motion at this time. 

DISCU.SS10X 

Eleven patients with patellar fractuie have been treated by this method 
and a sunilar procedure has been employed iu seven cases of transverse 
intra-artieular fracture of the olecranon process. The crocliet cotton 
loop and a similar technique have also been used by Dixon^ in six cases 
of patellar fracture. In none of these twenty -four eases has there been 
any wound infection and in no case has removal of the cotton loop been 
necessary. All of the patients had a useful range of motion within six to 
eight weelvs and were able to resume their regular occupations at that 
time (Pig. 2d. and B). As might be anticipated, there is minimal joint 
effusion and minimal local reaction to the cotton loop and cotton sutures. 
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Of minor ronsuloralioii is tlu* fart that rollon, unlike wire, does not ap- 
pear in the x-ray lilm and with eerlain patients tliis has a psyeliologic 
advantage. 
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EXPERIMENTAL HEAD INJURY PRODUCED BY 
BLASTING CAPS 

An Experimental Study 
Sidney R. Govons, M.D.,* Philadelphia, Pa. 

(From the Harrison Department of Surgical Research and the Department of 
Neurosurgery, School of Medicine, University of Pennsylvania) 

R ecent studies indicate that head traumas vary in character with 
the type and amount of violence applied. During the present war 
it has been observed repeatedly that patients with penetrating wounds 
of the head or localized depressed fractures were not unconscious.^’ ^ 
The studies of Denny-Brown and RusselP have shown that concussion, as 
they defined the word, resulted from a blow upon a large surface of the 
skull which, as a rule, produced no fracture. They also showed that the 
strength of the blow was an important factor in producing concussion; 
they measured this amount of violence, and expressed it in terms of 
“head acceleration” (28 feet per second).® 

It is clear, therefore, that the approach to tlie problem of the closed 
head injury must be made under well-defined standardized conditions in 
the laboratory. Previous expei’imental work on head injury is open to 
criticism because of the techniques employed in producing the trauma. 
As Denny-Brown and Russell® pointed out, most investigators have fixed 
the head before delivery of the blow. Prequentlj’-, multiple hammer 
blows of unequal and unknown intensities producing localized depressed 
fractures have been used.^"® Other workers have emploj’ed mechanical 
devices, such as falling objects and pendulums, and left it uncertain if 
anj^ serious injurj^ was produced after a single blow."’ ® 

To produce a severe type of standardized head trauma without frac- 
turing the skull at the site of impact, it was felt that the following 
criteria should be satisfied : 

1. The same amount of violence should be employed in all 
experiments. 

2. The skull should remain intact at the site of impact. 

3. The animal should be severely disabled as a result of tJie 
single blow. 

4. The head should be freely movable. 

5. The trauma should be confined to the head only. 

In our experience with the adult dog, these criteria cannot be satisfied 
by the usual mechanical devices used to produce experimental head 
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injury. Following .sin,y:K‘ blows with (he pendulum or falling objects, 
even when concussion occurs, (lie ilogs show litde disability after an 
hour and .seem to recover complclcly. l\lanually delivered blows with a 
baseball bat or mallet at times produce a seriously disabled dog, but 
po.ssess tbe obvious disadvantage of not being uniform. AVe found that 
the criteria mentioned here could be ful/iliod by using a standard com- 
mercial blasting cap wJiich could bo applied to any chosen surface of 
the liead. The c.xplosivc u.scd in this study intlicted violence which was 
well localized to (he head, and in no way produced any injury to the 
lungs or other major organs. The purpo.se of this communication is to 
report (he e.xperimental techniipic u.scd to jiroducc head injury, the ac- 
companying neurologic tinding.s. and the gross jiathology. The histo- 
pathology of (he brains will be icportcd in a later article. 



Fig-. 1. — Du Pont No. G electric blasting cap. 

The explosive selected was the du Pont No. 6 Electric Blasting Cap. 
Its chief commercial function is detonation, and it is used to fire high 
explosives. Mr. F. F. Chapman of the explosives department of the 
E. I. du Pont de Nemours & Company was kind enough to furnish the 
following infoi’mation and the accompanying sketches (Pigs. 1 and 2). 

"The standard du Pont No. 6 Electric Blasting Cap has a 1% inch 
long copper shell containing a base load of tetryl, a pressed primer load, 
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and a loose ignition charge. The electrical firing element consists of two 
leg wires, a sulfur composition bridge plug which liolds the two leg 
wires in place, and a small diameter corrosion-resistant bridge wire 
attached across the terminahs of the leg wires about %c inch below the 
plug. This fii’ing element is placed in the cap so that the bridge wire is 
embedded in the loose ignition charge, and then sealed in place bj’’ a pour 
of water proofing material and finally a pour of sulfur. Upon applica- 
tion of electrical current the bridge Avire heats up to iiicandescence and 
fires the cap. The detonation speed of tetryl, the base charge material 
in the cap, is approximately 17,000 feet per second. We are unable to 
give any information regarding the distance through which the detona- 
tion acts. In regard to translation of the explosive force into mechanical 
terms, Ave have calculations Avliieh shoAv that the total charge in a No. 6 
Electric Blasting Cap produces detonation forces eqiiiA'alent to 477 gram 
calories per cap.” 


bridge w / 

MW 

^ MM MBA 

^77772 

PLUG HfSULATED 

rlBG WIRES 



'!ism 



PRIMER CHARGE' CHARGE J COPPER SHEZE 
Y/ATERPROOFlUa 

Piff. 2. — Long-itudinal section through the du Pont No. 6 electi-ic blasting cap. 


METHODS 

Adult dogs Aveighing betAveen 6 and 20 kg, Avere used in all experi- 
ments. Preliminary examinations included gait, ability to jump, eye 
grounds, reflexes, placing and hopping reactions, cardiac and respiratory 
rates, rectal temperature, and femoral blood pressure. The cerebro- 
spinal fluid pressure Avas measured by inserting a needle in the cistern 
after novocainization folloAving the method described by Webster and 
Freeman.'* When measurements Avere repeated, tAventy-four hours Avere 
alloAved to elapse betAveen repetitions. The femoral blood pressure Avas 
measured AA’ith the usual laboratory mercury manometer after inserting 
an IS-gauge needle into the artery. 

Prior to inflicting the trauma, the animals Avere lightly anesthetized 
Avith ether for from three to six minutes. The anesthetic Avas then discon- 
tinued, several turns of bandage AA'ound about the head, and the blasting 
cap fixed to the desired location Avith adliesNe tape. The dog Avas laid 
on its side and the head placed in an ordinary bucket to prevent the 
scattering of bits of copper. The cap Avas then fired. Eespiration 
ceased immediately AAUth the chest in inspiratory apnea, and the usual 
reflexes could not be elicited. In ten to ninety seconds respiration Avas 
resumed, either spontaneously or after a ferv compressions of the chest. 
When prolonged artificial respiration Avas necessary, the animal almost 
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mviinahly Five iininiiil.s were not aiiestlief ized. lu all aiiinials, a 

.scalp laceration aliout -I- cm. in .liainctcr occniTcd. J^lccdin- wa.s .slopped 
innnediafely by a j)iv.s.surc banda-e and .siiinrc of Uic .scaliJ. The wound 
healed m two to ihrce wcek.s. In .snrvivin-^ animal.s, then! wa.s no evi- 
dence of .skull trad lire; an occa.sional animal kilted outriuhl by the force 
of the e.xplo.sion .showed a linear fraelure aer(i.s.s (he lon-filudinal a.\i.s 
ot the vault. For the tii>,t three to four days followin- the injury the 
■survivinyr animals refn.sed food and wal»‘r and were tube fed dailv'with 
aOO to 1,000 e.e. of milk. 

dwo precautions were iieee.ssary in jilaeim; (he blasliii!? cap; (1) 
The cap .should be taj)ed .securely t(» the head, or no effect could be e.x- 
peeted on the animal.s. (‘2} The eaj) shouhl not be placed over the frontal 
legion of the head, beeau.se it eau.seil depre.ssion fractures into (he frontal 
.sinuses accompanied by jiaraplegia, which did not occur in elo.sed head 
injury. Aside from lhe.se precautions, it made little difference what 
areas were eho.sen for placing- the eaj), since the .same neurologic disorder 
Mas always obtained. The sites best suited for jilacing the cap were 
the e.xternal occipital protuberance, the aiea just above (he zvgoma, and 
the parietal areas. 

Iir-SIT.T.S 

1. Fatalitica . — 

Immcduite Death: Of thirteen animal.s which died as a direct result 
of the trauma to the head, nine died immediately. In (he.s-e dogs respira- 
tions ceased and never returned, and after a short variable interval of 
five to ten minutes, the cardiac jud.sations could no longer be heard, even 
though artificial respiration was maintained. During (he interval be- 
tween cessation of respiration and lieart beat, all refle.xes— corneal, pupil- 
loiy, patellar, withdrawal — were ab.sent. flross e.xaniination of the 
brains in this grouj) showed a varying degree of trauma as judged by 
the amount and location of hemorrhage. Tiiree animals shoived an 
insignificant degree of subarachnoid bleeding without any evidence of 
hemorrhage in the nervous substance; in two there v'as marked intra- 
cerebral hemorrhage; the remainder commonly sho^ved petechial heraor- 
vhages (one to five in number) usually in the brain stenr and occasionally 
in the cerebral hemispheres (Fig. 3).' 

Postponed Death: Four animals showed vdiat might be termed a 
postponed death. After an initial stage of apnea and areflexia, spon- 
taneous respiration wa.s resumed and the reflexes returned. The animals 
Were flaccid and appeared to be in deep coma. The respirations were 
slow and shallow. Aside from occasional blinking no active movements 
occurred. In one-half to one and one-half hours respirations ceased. 

hortly prior to death the pupils became fixed and the corneal reflex 
disappeared, although the patellar and withdrawal reflexes could still 
0 elicited. Delayed deaths in the clinical sense, that is occurring 
twenty-four to forty-eight hours after head injury, were never observed 
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Fig. 3. — Immediate death Cross section through the brain at the level of the optic 
thalamus and through the medulla oblongata at the level of the cochlear nuclei 
Hemorrhages'* into the reticula substance of the latter and in the doro medial part 
of the left optic thalamus 





, , I — Postponed death Numerous pm-pomt hemorrhages into the cerebellar 

*r>to the medulla oblongata Larger hemorrhages into the anterior 
ana posterior colliculi extending into the amieduot. 
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ill tliis .'jliuiy. Al , l\su juiiinaK sluiwini u minor tlogioe of 

Mibaraohnoiti liluod witluml iinul\»’iniMil oi' Uio hr.iiii subblanre. tii tlio 
others, a \.ii’i:il)l(‘ amoinil oi hctinjiihaire mlo the nervous siibst.'iiieo was 
found with peteehial hemon liaues into (he hrain stem (Kiir 1). 



Fiy 5 — SuivUinj; doH: Heiiioi i liafe'H contusion by direct impact of Oie blMt on 
Uie right occipiUl lobe clobo to the surface Heniori liages into the temporal lobe and 
m the intein.il ciphiilo at the le\el of the optic thalamus. 


2. Surviviny Animah . — Seventeen dogs survived the immediate effect 
of the trauma. Five of these died of unavoidable complications, namely 
one on the fourth day following the accidental aspiration of milk; one on 
the third day, due to meningitis; and three on the seventh, eighth, and 
tenth days, respectively. The latter ivere found dead in their cages after 
apparent improvement, and no cause for the death could be found at 
necropsy. These deaths were probably not related to the head trauma, 
since they occurred during a heat spell at a time when deaths among 



612 


SURGERY 


normal animals were not infrequent. 3Io&t of the rejnaining twelve 
animals were saerificed between the fifteenth and twenty-fiftli day after 
trauma. Two animals were still being observed eight months after 
injury. 

The surviving dogs presented a syndrome eliaraeterized by somnolence, 
inability to stand, ataxia, and salivation in the eai'ly pliase, and by diffi- 
culty in jumping, disturbance of gait, and tendency to circle walking 
in the final phase. The early phase lasted from one to seven days, the 
final phase, for the duration of the observations. 



Fig. 6. — SuiviMng dog. Hemorrhage into the midline of the medulla oblongata at the 

level of the cochlear nuclei. 

The sequence of events following detonation was : The corneal reflex 
disappeared for a period of from ten to ninety seconds and the animals 
became apneic. Kespiration was resinned spontaneously or after a few 
compressions of the chest. After five to ten minutes, blinking returned. 
For the next several hours, the majority of dogs lay practically motion- 
less on their side. If put on their limbs, they slumped. Occasionally 
they lifted the head for short intervals, or made feeble movements with 
the limbs. When the head was lifted passively and released, it fell with 
a thud to the floor. For the most part the eyelids were kept closed as 
if in sleep, but were opened when the fur was ruffled. Loud noise, as 
bursting a paper bag or dropping a bucket beside the head, produced no 
response. Drooling frequently persisted for forty-eight hours. Ob- 
noxious odors, as ether or cigarette smoke, caused withdrawal of the 
head. 

A second group of dogs shmved, in contrast to this picture of in- 
activity, pronounced incoordinate motor hj'peractivity. In an effort to 
stand, they thrashed about ivildly, leaped at times fully one foot from 



covoxs: man ixmcuv wnii iiiasnxG cai-s 013 

llio Jluor jirnJ iVH Iwavily. Wju-ii >'xh:tustr,l. thry ualinwcd i-uiifusedlv, 
or (oxsvHl fhe h.Nul .•n'lulo.vsly ;,n.i l>..vvil<i..n>,i sUl, („ side. Sali™ 
drooled ij-oin the mouth. ;,mi oi'tt-n a .-oai-M. uo.hliji- homl tremor was 
I-iv.en(. .Sometimes (hey erawled on liexe.) lin.lw. lietweeu periods of 
uoleiu aetivity. they .loml .|uiet!y. hiK ii oioiise.i l.e heiii- id'ieed on 
hrnhs. the,,- wild ;u,,.xie .s(rm.-ele w.ss r. smued. Tlu-se movements 
had no delinile pattern, and ra.ely sluoNed the irritative siirns of rollin- 
nu 01 Lr>»ali*in wliivli an- ilrsio-iia-i] j'olJfjuinir !a!n'i'inUi<rtoinv. 
..\eei)t lor (he (irst Innir folhiwine the iraiim.i. nwstaemus wa.s eon- 
■'I icuous!\ .ihsciit. ,\iter live to s)\ iloiir'. ihi.s motor aetivity di.sap- 

pcared :'ra<inal!y and (iie lo'eture re-emhl. t| iliat of th<' fiiM -‘roup of 
annuals. 

, ?.? **’ M:\en d;iys, iisiiaily (uo (o omt. llic aidmals regained the 

aliitity to .stand. The eait was halt inn, the iln- I. .tiered and fell fre- 
•pit-iU \. B^\ |]i^. ,,}!,] f,j .| .,]| (O'eseiited ail almost uniform 

jnutiire whieh persisted for many iimntlis. prohahly permanently. Tliey 
"a ced with a liroa.i base, nioi-e nolieeahle in (!u‘ hitidlimiis, Tlie head 
msuaily kept downward, pointed to tlie ihior. tilted and rotated some- 
what toward the blasted side. Often they sliimiih'd or reeled. They 
\ou (1 not .stand on tiu*ir Iiindiinihs to ohlai/i luod; in some iiistances, 
|vheu .stieh ati attempt wa.s made, the do-r fell haekuard. When fed by 
land, , I slight but di.stinet head tremor w;is presimi. 7'Jie dog.s u'cro not 
iigile in retrieving thrown oh.jeel.s; often the ohjeel was not found unless 
It Was rolled .slowly and not too far, .Soiik’ animals walked at time.s in 
enelos, prcdominently toward (he hlasted .side. This movement occurred 
hi all animals after lilindfolding. In “.shuddering.” (lie movement be- 
.?aii in the liead and forehoily, inerea.sed in intmi.sity as it progressed 
ackward, and ended with a di.stinet tlip to flic rear. All animals were 
Unable and refu.se(l to .I'ump from distances as low as one to two feet, 
falling awkwardly when the attempt was made. 

Neurologic Examiiiaiion. — E.xeept for tran.sient minor deviations from 
lie normal sliortl^^ after the bla.st, the examination shoived normal 
lopping and iilaeing reactions, adequate jnipillary, coineal, patellar, 
Withdrawal, and tonic neck and body reflexes. The eye grounds \vere 
normal. Nystagmus, althoiigli frequently observed early after injury, 
seldom persisted and warn not a prominent feature. None of the animals 
W’as blind. No definite conclu.siou could he readied as to the degree 
ot hearing impairment, although it was felt that tlie animals w'ere 
Piobably deaf in the early pha.se. Ilemoi'rliage from the ear was not 
observed and the dx'um heads were ahvays found intact at necropsy. A 
few dogs showed bloodstained mucus in fhe nostrils; infrequently, 
eechymoses of the ocular conjunctiva were observed. The cardiac rate 
was frequently slowed to a range between 60 to 70 beats per minute, 
which persisted for two to three days and gradually increased with 
the resumption of activity. When slowing of the pulse occurred, it ap- 
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peared within several minutes after the injury. The femoral blood 
pressure and the rectal temperature remained remarkably constant and 
showed no deviation from the pre-experiraental studies. The cerebro- 
spinal fluid was blood tinged and contained from 2,000 to 5,000 red 
blood cells on the day of injury, clearing in about four days. A moderate 
elevation of pressure Avas consistently obseiwed. This ranged from 180 
to 325 mm. of Avater pressure as compared to pretraumatic readings of 
90 to 160. 

Further neurologic examination shoAved that the difficulty in jumping 
so persistently present in suiwiving animals Avas caused by the absence 
of the labyrinthine righting reflexes. When a normal blindfolded dog 
held by the pelvis suspended in mid-air Avas suddenly released, the 
limbs become extended and the animal landed on its feet. In the trauma- 
tized dogs, this reflex extension of the limbs did not take place and the 
animal landed on its belly, even Avhen not blindfolded. In three animals 
Avhich Avere tested, another consistent neurologic sign AA^as the absence 
of after-nystagmus folloAving rotation in a Baranj^ chair. These animals 
accepted food immediately after rotation, suggesting an absence of 
vertigo. 

The gross necropsy findings of the brain in this group of animals 
again shoAved a lack of uniformity. In four brains tliere Avas no evidence 
of contusion or hemorrhage. Bight animals shoAved a superficial con- 
tusion of the cortex at the site of impact, although the skull and dura 
remained intact. In tAvo, this Avas the sole demonstrable lesion. The 
remaining six shoAved, in addition to the local trauma, one to five small 
hemorrhages, usuallj’' in the brain stem, infrequently in the hemispheres. 
In one animal, no contusion of the cortex Avas found, the only gross 
lesion seen Avas a petechial hemorrhage in tlie midline of the midbrain 
in the region of the brachium conjunctivAim. 

DISCUSSION 

These results indicate that the labyrinthine system is consistently 
involved in all dogs surviving our experiments. This syndrome, charac- 
terized by an absence of postrotatory nystagmus, impaired labyrinthine- 
righting reflexes, circle Avalking, and inability to jump, has not been 
described, as far as Ave Ioioaa'-, in the literature on experimental head 
tz’auma. Duret (1878)® occasionally noted motor incoordination and 
ataxia folloAving experimental head injury in dogs, Avhich he termed 
“locomotor ataxia traumatique. ” He felt that these signs were con- 
nected Avith hemoi’rhages in the upper cerA’ieal cord. Jakob (1912)^ 
seems to have observed at times a shnilar picture in rabbits as the result 
of repeated bloAVs upon the head. He concluded, hoAvever, that there 
Avas no relation betAimen the seveidty and frequency of the trauma, on 
the one hand, and the consequent functional and pathologic disturbances, 
on the other. 
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Altlioiigh a fiiii.stant piivsiolo-jic t}i.sliiri)aii<T' followed tlic staiidard- 
i/cil Irauiiia iii our tiu* amount of damaiio to tin* l)i’aiii 

varialdo. I lie most ireiiueiit "|■o^s lesions found were small hemor- 
rliai’es into ilu* Iiraiii stem, oeeurrim.'- in iiaif of the animals. A few 
animals, even Ujion mieroseopie examination of tIu- brain (to be re- 


ported in a later artiele). slioweii only insi^nilieant alterations from the 
normal. 1 In* .syndrome, therefore, eannot lie attributed to a damaged 
brain. Kadeinaker''' atul otlior.s have shown that the renters for the 
labyrinthiue-rii’liting rellexe.s are in intimate a.ssoeiation with those of 
the body-riglitimr redexes. ;ind that tiiesi* renters are loeated in or al)out 
the red nueleus. In our animal.s the body-i'iahliini rellexes were noi’- 
inal. It is dinieult to eimeeivi* of irross iiaiuma applied to almost any 
]H)rtion of the skull eonstantly jinidueinic seleiUive destruction of certain 
ner\e cells leaving ad.iaeent eimters intact The loss of jiostrotatory 
nystagmus again imints to tiu- labyrinth as tlie organ damaged. Por- 
^iistent lo-ss oi the aliility to .iump with loss of posirotatory nystagmus 
is known to follow labyrinthine destruction in dogs." Dow’- has shown 
that the vestibular-righting reflexes are similarly and )iermanently lost 
loilowing labyrintheetomy in jirimates. the effects bi'ing most marked 
in the monkey and lea.st in the chimpanzee. Here, again, the mo.st promi- 
nent finding, in addition to the lo.s.s of ])ost rotatory nystagmu.s, was the 
ah.senee of extension of the limbs when the animals were allowed to slide 
down an inclined plane. "Animals without labyrinths, lacking such 
e.xtension when blindfolded, fell away from the inclined plane, and at 
tinio.s rolled comi)lelely over a.s an inert ma.ss.” Although the labyriu- 
thine lesions have not been verified hi.stologieally, in our animals, the 
evidence strongly jioint.s to fhe.se organs a.s the site of damage. 

Reports in the literature j)re.senting evidence of damage to the 
labyrinth in man following head injury arc abundant. This literature 
lias been ably reviewed by Linlhicuiu and Rand'-' and need not be re- 
stated here. Briinner," using rejieated blows ujion the heads of guinea 
pigs as the method of trauma, found hemorrhage, exudates, and edema 
in various portions of the inner ear. even though no gross abnormality 
in muscular coordination of the animals Avas reported. He confirmed 
these pathologic findings in human necropsies following deaths from 
head injuries. Linthieum and Rand, discussing their observations in 
patients following concussion of the brain, found that "in practically 
all- cases of cerebral eoncu-ssion the palicnt complains of some form of 
equilibratoiy disturbance,’’ and this disturbance could be demonstrated 
hy adequate neuro-otologic examination. More recently RusselP® ex- 
pressed the opinion that "... true vertigo which often follows head in- 
juries is proljably due to concussion of, or hemorrhage into, the 
labyrinth.’’ He emphasized the importance of this type of damage as a 
cause of incapacity folloAving head injury. 

The role of the labyrintlis in the clinical condition designated as 

cerebi’al concussion’’ is unknown. One might speculate as to Avhether 
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the clinical symptoms, both early and late, could be attribxitcd to si\ddcn 
cessation of function of these organs with partial or complete recovery. 
It is conceivable that concussion may result from widespread inhibition 
of the central nervous system acting through a reflex, possibly originat- 
ing in the labyrinths. This theory is supported by investigations deal- 
ing with the role of head acceleration in experimental head trauma. 
Demry-Broivn and RusselP found that “concussion" ensued when the 
degree of trauma applied to the freely movable head reached a critical 
acceleration of 28 feet per second. When the head was fixed, far greater 
forces were necessary to produce “ concussion. ’ ’ We have estimated 
the head acceleration of onr dogs, by means of rapid cinematographic 
films taken at the thne of the explosion, to be in the neighborhood of 
64 feet per second. Under these experimental conditions, fixation of the 
head did not alter the resvdts. The trauma produced by the blasting 
caps was obviously of much greater force than that reported by Denny- 
Brown and Eussell. Hence, their findings are not contradicted by onr 
experiments. Although these observers were inclined to disregard the 
role of the labyrinth in concussion, they presented no evidence in favor 
of their conclusion. If, in mild head traumas, acceleration is an im- 
portant factor, and in severe head traumas labyrinthine function is 
lost, the inference is that the labyrinth may play a greater role in closed 
head injury thair heretofore suspected. Crucial experiments must be 
devised to determine the actual role of the labyrinth in concussion. 

smniARY 

1. A method of producing a severe type of standardized closed head 
injury in the dog with blasting caps is described. 

2. Surviving dogs presented a uniform neurologic syndrome. In the 
first days, this was characterized by somnolence, inability to stand, 
ataxia, and salivation. Permanent disabiltiy consisted of inability to 
jump, tendency toward circle walking, absence of postrotatory nystag- 
mus, and impaired lal)yrinthiue-righting reflexes. 

3. The gross necropsy findings of the brains in all animals showed 
a lack of uniformity, indicating that the hemorrhages present were not 
responsible for either death or the neurologic syndrome. In some 
animals no hemorrliages were found. Small hemorrhages into the brain 
stem were found in half of the brains. 

4. The evidence suggests that the disturbance uniformly produced 
by the blasting cap was due to damage to the labyrinths. 

KEPRESENTATIVE PROTOCOLS 

immediate Deaths . — 

Protocol 1.— Dog 426. Male. 12.2 kg. 

5/1/42. 8:43 A.iC. Ether administered for four minutes. One cap teped ov 

-■■ight parietal region. 

8 ;48. Cap fired. Bespiratioa stopped. Chest in inspiratory apnea. Pup 
dilated and fixed. Tendon reflexes absent. Artificial respiration atartefl. 



OOVOSS: IIKAO IN.IUKV WITH IMvA.TlTNC! C.U'S 


G17 


S:o0. I’nl.'i' J'Jii. Niill ujiiieii'. 

S-.rtl. Pul-ii ICS. 

S:,jS, Ki’iirl .'•oiintls no lon^'cr .•itiililiK*. 

3/i/l'J. XecrinKsy: \'i.'-cor;i uorniul. Tympanic iiicailiniiK','! iiilact. i!i"Iit tem- 
poral iimsola :in<i .-'Valp liioerated. Skull intaet. There \v!i!< a Iliin layer «£ blood 
over the entire ri;jht hemi.'ijihere and (he po.-lerior part of the left hcmi.-iphere. Xo 
hemorrhaf;e.-< in the brain. 


PllOTOOOl, II. — l)o;r !)(!(!. Male, l.’t.f k". 

0/13/‘lli. One eap taped to externul occipital prolubenniee. 

2:;M Cap lin'd Tliromi violently to the dour. Kei-piration eea.scd, all 

retlo.xe.'i absent. Artilieial re.spir.atiou .started. 

:l:-10 Puli-e over L’OO. 

•J:42. Dead. 

oyi5/12. Xcerop.sy: Visceral normal. Tympanic, membrane.s intact. Settlp Ineer- 
ateii. Temporal nni.selo normal. Skull intaet. Slight amount of .sabaraehnoid blood. 
The brain appeared normal e.veept for nieilerate conge.stion of tiie veins. Cro.'-s seetion 
showed nothing abnorimil e.xcept for moderate enlargement of both lateral ventricles 
from the middle of the ventricle baekward e.xtendmg downward into the inferior 
horn. The loft ventricle wii.s huger than the riglit. In the poms there wore several 
minor and one mtijor hemorrhage into the basal part. 


Postiwnal Deaths '. — 

PltOTOcor. III. — Dog 113. iltilc. 0.8 kg. 

C/17/42. One cap tiipcd over right zygoma. 

2:33 P.jr. Cap dred. 2'hrown to the door. Apnoio. Pupils dilated and feed. 
Corneal reflex absent. Artificial respiration started. 

2:42. Breathing .spontaneously, ver^' .«lial!ow, 12 per minute. Pulse 12. Corneal, 
patellar, and rvitlidrawal refle.xes still absent, 

2:46. Pulse 12. Be.spirutions 9. Pupils fi.xcd. Corneal reflex sluggish. Pateilar 
and withdrawal refle.xes present. Limbs flaccid. 

2:51. Occasional blinking. Pulse 7. Kespirations 8, very .shallow. 

2;5G. Pads of limbs cold. Respirations 4. 

2:58. Artificial respiration resumed. Pulse 10. 

3:03. Pulse 10, 

3:00, Pulse 30. 


3:09. Animal dead. 

0/17/42. Necropsy; The right temporal scalp was lacerated. The temporal 
fascia was intact and the niusele was not mjured. There were no fractures. There 
was a slight amount of blood in the subarchnoid space over the hemisplieres. The 
surface of the brain was entirely normal e.xcept for possible bruising of the right 
flcccolus Cross .section failed to reveal any patlwlogy e.xcept for the very slight 
superficial lesion of the right flocculus. 


paoTOron 

6/16/42. 


jV__Dog 468. Male. 16,6 kg. 
11:08 A.M. Ether for five minutes. 


One cap taped to external occipital 


prutuberance. He.spiratioa stopped for 40 seconds. Corneal reflex absent 

^ I • If minutes. Pulse 39. 

BeSration 38, rapid and simllow. Pulse 39. Porelin>bs slightly rigid. 
/ nnisthotonos. Unable to stand, or even to raise he.ad. Pupils moderately 
Tendemy to op - ^ Patellar and withdr.awal refle.xes present, 

wide, reaetc on side. All limbs flaccid. Salivation profuse Corneal 

1:00 F.w. La.vs PuKe 82. Kesniration 10, %-ery shallow. 

reflexes absent. Pupds fixeJ- Bui- 
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the clinical symptoms, both early and late, could be attributed to sudden 
cessation of function of these organs with partial or complete recovery. 
It is conceivable that concussion may result from widespread inhibition 
of the central nervous system acting through a reflex, possibly originat- 
ing in the labyrinths. This theory is supported by investigations deal- 
ing with the role of head acceleration in experimental head ti'auma. 
Denny-Brown and RusselP found that “concussion" ensued when the 
degree of trauma applied to the freely movable head reached a critical 
acceleration of 28 feet per second. When the head was fixed, far greater 
forces were necessary to produce “concussion.” We have estimated 
the head acceleration of our dogs, by means of rapid cinematographic 
films taken at the time of the explosion, to be in the neighborhood of 
64: feet per second. Under these experimental conditions, fixation of the 
head did not alter the results. The trauma produced by the blasting 
caps was obviously of much greater force than tliat reported by Denny- 
Brown and Russell. Hence, their findings are not contradicted by our 
expez'iments. Although these observers were inclined to disregard the 
role of the labyrinth in concussion, they presented no evidence iir favor 
of their conclusion. If, in mild head traumas, acceleration is an im- 
portant factor, and in severe head traumas labyrinthine function is 
lost, the inference is that the labyrinth may play a greater role in closed 
head in,iury than heretofore su.speeted. Crucial experiments must be 
devised to determine the actual role of the labyrinth in concussion. 


SUXniARY 

1. A method of producing a severe type of standardized closed head 
injury in the dog with blasting caps is described. 

2. Surviving dogs presented a uniform neurologic syndrome. In the 
first days, this was characterized by somnolence, inability to stand, 
ataxia, and salivation. Permanent disabiltiy consisted of inability to 
jump, tendency toward circle walking, absence of postrotatory nystag- 
2 nus, and imi^aired labyrinthine-righting reflexes. 

3. The gross necropsy findings of the brains in all animals showed 
a lack of unifoi-mity, indicating that the hemorrhages present were not 
responsible for either death or the neui'ologic syndrome. In some 
animals no hemorrhages were fovind. Small hemorrhages into the brain 
stem were found in half of the brains. 

4. The evidence suggests that the disturbance uniformly produced 
by the blasting cap Avas due to damage to the labyrinths. 


REPRESEXT.ATIA’E PROTOCOLS 


Immediate Deaths . — 

Protocol I.— Dog 426. :Male. 12.2 kg. 

yA/42. 8:42 A.Ji. Ether administered for four minutes. One cajj taped over 

right parietal region. 

8 .48. Cap fired. Respiration stopped. Chest in inspiratory apnea. Pupils 
dilated and fixed. Tendon reflexes absent. Artificial respiration started. 
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about 1 cm. in ilinmctcr, l)Ut cxtomlinj' to n minor ilcj^rco to Ihu nicilinl, nu tscll a.n the 
postorior murj'in of tlio homi-'-pIiuic. Tlicro was .somo minor hcinorrliago !it tlio basal 
surface of tlie brain at the angle of the entering riglit eighth nerve. The i)ia at the 
base of the brain overlying the chiasnmtie cistern was oparpie and .“flightly thickened. 
On oro.'S .section, small hemorrliages, the si/e of a pin point, were found within 
a distance of 1 mm. of eacli otlier in the medial aspect of the left third temporal 
convolution and the bordering lateral aspect of the basal longitudinal gyrus at the 
level of the ascending forni.x. There weie two other bleedings of the same small 
size in tho left hemisphere, one below the left anterior commissure and the other in 
tho middle of tho corpus striatum. There were larger hemorrhages in the middle 
of the loft temporal lobe bordering the hippocampus and a fresher focus, possibly 
a thrombosis, at the same level in tho left internal capsule. There wa.s a bilateral, 
slight but dciinito enlargement of the lateral ventricles. Sections through the 
occipital hemorrhage showed tho involvement of the cortex as expected. A brown 
discoloration was seen in tho entering root of the right eighth nerve. No other 
gross lesion was found in the brain stem. 

PnoTOCOi. AT. — Dog 178. Female. 9.2 kg. 

5/7/42, Ether for four minute.s. One cap taped to tho external occipital protuber- 
ance. 

1:24 p.M. Cap tired. Apnea for GO second.s, respiration re.sumcd a few compres- 
sions of chest. 

1:26. Whining, raised head. Pupils dilated, re:ic.ted sluggishly. 

1:37. Attempted to stand, fell. Lying on belly with 'imbs sprawled and head 
upright. Tossed head from side to side. Head tremor. 

1:58. Crawled a few steps on liexcd limbs. 

3:37. Asleep. No response to loud noise. When grasped, eyes opened, animal 
righted itself spontaneously and crawled a few steps. 

5/11, Able to stand for a brief interval. Fell on the attempt to walk. 

5/13. Unchanged. 

5/14. AValked hesitantly on broad base staggering noticeably. Be-sponded to 
call. AValked in circles mostly to the left, at times to the right. 

5/18. More active. Gait improved. Still walked drunkenly, slipping and falling 
at times. 

5/20. Gait unchanged. Walked in circles, mostly to tho left, at times to the 
right. In jumping from a heiglit of one and one-half feet, fell clumsily. Placing 
and hopping reactions normal. Tonic neck and body reflexe.s normal. Labyrinthine 
righting reflex absent. No post rotatory nystagmus. 

5/22. Necropsy: Viscera normal. Scalp healed. .Skull intact. Meninges nor- 
mal. Symmetric subpial hemorrhages about 1 cm. in diameter covered the outer 
surface of the two occipital lobes. On frontal sections a small area was suspected 
of being a softening at the level of the descending fornix in the lateral angle of 
the internal capsule and the temporal lobe. The lateral ventricles were slightly en- 
larged. The right lateral ventricle was, in its posterior part, a trifle larger than 
the left. In the medulla oblongata, a hemorrhage the size of a pinhead was located 
at the level of the entering vestibular nerves in the midline, 2 mm. below the ven- 
tricular surface and in or immediately below the posterior longitudinal fasciculus. 

PeotocoIi Vn. — Dog 428. Male. 18.8 kg. 

5/6/42. Ether for six minutes. One cap taped to the external occipital pro- 
tuberance. 

8:02 A.M. Cap fired. Eespirations stopped 40 seconds. Eesumed spontaneously, 

8:09. Lying motionless. Limbs flaccid. Pupils wide, reacted sluggishly. With- 
drawal, patellar, and corneal reflexes present. 

8:15. Blinking. Profuse salivation. 
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8:20. Raised iiead. Rolled onto crouched limbs. Attempted to stand, fell 
heavily. Repeated efforts several times in rapid succession with increasing violence. 
At times leaped fully a foot from the floor. Panting heavily. Glaring, tossing head 
from side to side. Seemed confused. Head tremor. 

9:30. Lying on left flank, head between forepaws, eye.s closed. Drooling pro- 
fusely. Ko response to noise. When touched, eyes opened. Placed on feet, resumed 
violent movements in an attempt to stand. 

12:06. Quiet for the most part. Occasional attempts to stand. Could crawl on 
flexed limbs. 

3:00 P.M. Ataxic attempts to stand could be elicited by xdacing dog on feet. 
The intensity of the movements ^s•ere diminishing. 

3 :00. When placed on limbs, fell limply. Ataxic movejucnts no longer could be 
elicited. 

3/7. Little activity. Hodding head tremor still present to minor degree. When 
placed in upright position .stood on a broad base, did not attempt to walk, but lay 
down after a few moments. With hindlimbs held, could walk on forelimbs; able to 
stand on hindlimbs with tendency to give way in one or the other limb. In supine 
position, with head extended, all limbs extended headward; with head fle.xed, limbs 
relaxed. Rotation of body followed by head rotation; turning head followed by 
twisting of body. 

5/8. Definiteh' better. Walked drunkenly and soon fell. 

5/10. Walked the length of the room, slowly, hesitantly on a broad base. 

5/13. Unchanged. 

5/15. llore active. 'Walked on broad base, swaying drunkenly at times. Re- 
sponded to call. Shudder ended in tail flip ; at times this movement threw the animal 
to the floor. Walked in circles to the left. Refused to jump from height of two 
feet, prefering to remain on table. When pushed, fell clumsily. 

5/20. Extremely restless. When out of cage, walked about continuously, stopping 
only for a moment or two to scratch or to shudder. Circle movements to the left 
were frequent. Unable to jump without falling. Labj'rinthine-righting reflexes and 
postrotatory nystagmus absent. 

5/23. Sacrificed. Viscera normal. Ear drums normal. Skull intact. Dura 
normal. The surface of the bruin showed nothing abnormal, nor did frontal sections, 
with one questionable exception at the level of the red nucleus. The surface here 
seemed to be sprinlded with enlarged blood vessels or small hemorrhages in the 
brain stem, while the region of the claustrum was somewhat reddish. 

I wish to express my appreciation to Dr. I. S. Ravdin, Dr. P. C. Grant, and Dr. F. 
H. Lew-y for their criticisms, guidance, and encouragement during the progress of 
this tvork. I am indebted to Mr, P. Chapman, Jlr. S. Ryan, and the E. I. du Pont 
de Nemours & Company for tiie contribution of the blasting caps and for the prac- 
tical instruction in the use of this explosive. 
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A CASE OF INFECTION WITH CLOSTEIDIUM SORDBLLII AND 
A CASE OP CAS CANGBENE TREATED BY PENICILLIN 

H. D. H^uivey, M.D., and P. L. j^'Ieleney, jM.D., New York, N. Y. 

(From the Department of Surgery, Presbyterian Hospital) 

T WO eases of mixed infections with anaerobic microorganisms are 
reported becatise of certain fcatiu'cs of interest attached to them. 
The hrst patient was infected -by Clostridium sordellii and Clostridium 
luelchii and was treated with penicillin. The second developed gas 
gangrene of the abdominal wall following an operation on the biliary 
tract. A third case mentioned is so similar to the second that the two 
may supply a syndrome of this unusual complication. The second patient 
was treated with penicillin and polyvalent antiserum, the third received 
no specific treatment. Although all three patients died, no general 
conclusion can be drami from them concerning the efReacy of penicillin 
in similar infections, lilany eases will have to be collected, treated at 
vai'ious periods in the course of their infection, and with various meth- 
ods of administration, before evaluation of penicillin therapy can be 
made. Because these eases are relatively rare and beeai;se no one sees 
many of them, they are put on record. 

C.VSE 1. — A 30-year-old American born Kegro woman bad been treated in the 
outpatient clinic for asthma and recurring head colds which were thought to be 
allergic in origin. Two days before admission to the hospital, because of an 
asthmatic attack she received from a doctor on the outside a hypodermic injection 
of adrenalin, morphine, and atropine in tiie back of tlie left arm. The following 
day she was aware of swelling and tenderness in the region of the injection. 
Tliese sj'mptoms increased, and she became feverish. Shortly before admission 
to the hospital she noted rapid increase of the rate of swelling and she experienced 
periods of great prostration. Tlie significant physical findings, treatment and 
course were as follows. 

May 31, 19'13, the patient was admitted at 8:30 p.m., appearing ill. Eectal 
temperature was 102.6° F, ; pulse, 76; respirations, 20. There was great swelling 
of the left upper extremity from the upper deltoid region almost to the elbow. 
The swelling extended around the upper arm so that it had to be held away from 
the body, and also involved the axilla. It was so tense that it suggested to the 
first doctor who saw her the possible need for releasing incisions through the deep 
fascia. There was some tenderness in the swollen area, most marked on the medial 
and axillary aspects. The lack of redness and heat was striking. There was no 
fluctuation. The radial pulse was difficult to feel at either wrist because her blood 
pressure remained low, at times being almost unobtainable. Urine showed albumin 
3 plus. The blood count was white blood cells, 30,750; polymorphonuclears, 86 
per cent (0-17-69); lymphocytes, 11 per cent; monocytes, 1 per cent; eosinophiles, 
2 per cent. 

Treatment that night consisted of high elevation of the arm, poultices to the 
upper ar m, sulfadiazine 1 Gm. every four hours with soda bicarbonate 0.5 Gm., 
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aiiiytiil 0.1 Uni. roin'atoil onco, I'oiloine, 0.00 Om. iiml ui'pirin O.li (Iin. rupcntod twice. 
Slie slept lit fully, enmpl!iiuiu}f of pain in the .swollen area, and guncrali/.ed itcliinfj. 
At tinios .she seemed to he irrational. 

.Tune 1, .S A.M., tlie temperature wa.s !)9..S° K.; pulse, 90; respiration.^, 22. Tlie 
swelling of tlie arm had e.\teniled tliroughout the forearm to tho wri.st. The blood 
pres-sure was hardly obtainable, althongh the patient was clear ineutally. The 
medical consultant thought that the .swelling could not be explained upon an 
allergic basi.s. X-ray of the arm .showed no ga.s in the tis.sues. There were still 
no .sign.s of a fwus of infection. The .sulfadiazine t\as stopped after she had 
received 9 Gm. in twelve houis. 

Operation. — Incision 10 cm. in length under local novocain anesthesia, in the 
posterior inspect of tho aim, where the hypodermic injection had been given which 
was the probable source of tin' infection. The subcutaneous ti.'sues were extremely 
linn and grayish yellow in color. Clear watery Iluid exuded when tho tissues were 
divided. There was practically no bleeding. The patient went into shock just 
before tho operation. The ti.'-sues were divided through the brachialis fascia without 
encountering pns or gas. The underlying inu.sele appeared normal. The wound 
wins t.amponed open with China silk. 

Pathologic examination of a specimen of the .subcutaneous tissue was later 
reported to show scattered small foci of lymphoid infiltration, but nolhing suggestive 
of acute inflammation. Culture of a specimen of tlie siibcutanooiis fat .showed 
no growth, but Cl. wclchii and Cl. sordellii appeared next day from swabs moistened 
in the wound at tlie same time. There was no aerobic growtli. 

Eiglit liundrod cubic centimeters of pooled plnsma and 700 c.c. of saline solution 
were given by infusion about the time of the operation. 

Tlie swelling of the arm. increased in spite of profuse disclmrge of serous fluid 
from the incision. An hematocrit taken .shortly before midnight was .37.8, plasma 
.specific gravity 1.0217, plasma protein 5.09. The blood in the tube wa.s heinolyzed. 

June 2, 12:.90 A.xi., further multiple incisions through the deep fascia were 
made into the area of swelling, because of the extreme tension of the tissues. 
Her blood pressure was at this time unobtainable. Pulse was about 100. Five 
hundred cubic centimeters of w'liole blood were given. A gonoralized urticaria 
followed. At 3 A.ll. 300 c.c. of plasma were given, without reaction. Pulse during 
the night remained at about SO to 88. Temperature went to 102.-1° P. but at 8 
A.M. was 100°. Hematocrit at this time was 73.7, plasma specific giavity 1.0223, 
plasma protein 5.2-1. The blood sample was heinolyzed. Blood count was red 
blood cells, 6,930,000; hemoglobin, lO.-t Gm. (134 per cent); white blood cells, 
34,650; polymorphonuclears, 94 per cent (1-17-46), lymphocytes, 5 per cent; 
monocytes, 1 per cent. At 12 :30 P.xi. 500 c.c. of plasma and 500 c.c. of saline 
solution weio given by infusion. At 1:30 P.xr. soon after microorganisms resem- 
bling Cl. welchn weie reported in the culture from the wound, 30,000 units of sodium 
penicillin were given intramuscularly. At 2:45 p.m. 50,000 more units of penicillin 
were given intravenously, and this was lepeated at 4 p.ji., and again at 9:45 p.M. 
At 3:45 P.M. hematocrit was 75 and plasma protein 3.92. At 9:15 p.M. she received 
500 c.c. of plasma. The total fluid intake during this day wa.s 6,050 c.c. and 
urine amounted to 350 c.c. Theie was much serous discharge from the wounds. 
Late in tho day tlie patient’s temperature rose to 102.6° P. at which time her 
pulse was 80 and her blood pressure unobtainable. At 11 P.M. hematocrit had fallen 
to 67.5 and plasma protein had risen to 4.52. 

June 3, 1943, at 1 A.M., she received 350 e.e. of plasma containing 50,000 units 
of penicillin, and two hours later 300 c.c. of plasma. Her pulse about this time 
dropped below 60. She seemed quite alert but not wholly oriented. Ten thousand 
units of penicillin were given intramuscularly at 4 A.M., 7 A.M., and 10 a.m. 
Blood count, taken about 9 A.M., w'as red blood cells 7,550,000; hemoglobin 22.2 Gm. 
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(153 per cent); ivhite Wood cells 5S,200; polypJionucIcars S4 per cent (1-14-39), 
lyniplioeytes 16 per cent. Her temperature rose during the morning to 104.8" F. 
It ivas about this high at the time of death at 11:13 A.tt. She had recognized her 
sister one-lialf hour before. 

Post-mortem e.xamination revealed the following significant abnormal findings; 
swelling and edema of the .subcutaneous ti.s.sue.s of the loft upper extremity with 
extension into the left side of the thorax and nee!;. In one region of the left 
pectoralis muscle there ivere many areas of neero.si.s and hemorrhage. There were 
200 c.e. of clear yellow fluid in tlie peritoneal cavity, 2.30 c.c. in the right pleural 
cavity, and 750 c.c. in the left, with p:irti:il atelectasis of both lower lolje.s. Micro- 
scopic sections of the subcutaneou.s fat of the left arm .«liowcd edema, many .small 
hemorrhages, periva-scular accumulations of polymorphonuclear leucoeyte.s wliici) 
were undergoing degeneration, and a pale Iiomogeneou.s coagulum within tlie wails 
and the lumens of some of the vessels. Gram-po.-itive and gr.am-negative rods were 
observed in one area. Cl. sordeliii and Cl. welchii were grown from the operative 
wounds and the latter also from the pectoral muscle, subcutaneous fat, and tlie 
right ureter. 

The covu’se of this patient ’.s infection was rapid and little affected by 
treatment. Approximatelr twelve hours after receiving the fatal injec- 
tion, she noticed swelling. 'Witliin forty-eight hours of the injection, 
she came to the hosjiital. The swelling at that time extended from 
upper deltoid to ellmw, n-a.s very marked where it exi.sted, and had 
well-defined borders. Tho nature of her condition was not at first recog- 
nized, and there was even .some doubt whether she had an infection or 
an allergic reaction because of tho absence of redness and heat in the 
swollen area, the intermittent and low grade of fever, and the slow 
pulse. The x-ray .sliowcd no gas in the .swollen tissues. 

■Within sixty hours after admission to the hospital, or approximately 
four and one-half days after receiving the injection, she was dead. 
During her course in the hospital, the striking features were the enoi'- 
mous local .swelling, the uitennittent and finally constant state of hypo- 
tension, the relatively slow pulse and absence of high fever, and the 
progressive and extreme hemoeoncentration. Treatment during the 
sixty horn’s in the ho.spi(al included 3 Gm. of sulfadiazine during the 
fii'st twelve hoiux. not enough to be a test of the efficacy of the drug, 
2,750 c.c. of jilasma and 500 c.c. of whole blood during the last forty- 
three hoiii’.s of life, and 280,000 units of penicillin intravenouslj’’ and 
intramuscularly during the last seventeen houns of life. She i-eeeived 
no specific antisemm because the Cl. sordellii were not recognized either 
by the clinical picture or by the laboratoi’y^ during her life. 

No clear effect on the progress of her infection was observed as a 
result of this therapy and only temporary and relatively minor effects 
on the course of her hemoeoncentration. Although Cl. welchii was 
grown from vai’iou.s parts of the body, the case was clinically predomi- 
nately one of infection with Cl. sordellii. Reference is made to the 
cases d^cribed by ilelenej^ Humphi’eys, and Carp,^ in which the char- 
acteristic features wei'e the tremendous woody edema which spread 
ivith more or less rapidity from the focus of infection, the absence of 
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pus 01' gas when the tissues were incised, the i)resence of hard wliite 
subcutaneous I’aL from wliieh there was a copious discharge of serous 
Iluid, the prostration, and the fatal outcome. Studies of blood concen- 
tration were not included in that rejjorl. Infections of laboratory ani- 
mals show that the microoi'ganism characteristically docs not grow in 
great numbers in the ti.ssues nor spread very widely, hut pi'oduces the 
edema aJid toxemia by diffusion of its toxin. There is little evidence of 
death of tissue even at the focu.s. 

The only treatment at pre.sent known is large doses of polyvalent 
serum which includes ]n*inciides of antisordellii toxin. Supportive 
measures are also necessary and possibly releasing incisions. The prog- 
nosis is bad, but might bo better if early diiignosis were made. This 
would be possible only if the doctor in charge of the case had the con- 
dition in mind and recognized the clinical i)icture. By the time that 
Cl. sordellii is Lsolated from the lesion and identified, the infection may 
well have been fatal. 

Case 2. — A aO-year-old Finnish woman came to tliu hospital complaining of 
attacks of pain, in the right upper quadrant, associated on occ.oj-ions with ehilLs, 
fever, and jaundice. Her past history wiis remarkable only for two partial thy- 
roidectomies for uontoxic goiter. Physical examination revealed nothing unusual 
e.xcept the scar in the front of her neck, and a dia.stolic cardiac murmur. She 
stated that she habitually climbed four flights of stairs without dyspnea. There 
were no abnormal laboratory findings. A cholec-ystogram I’evealed no evidence of 
a gall bladder shadow. On July 7, she Wius operated on with a diagnosis of 

chronic cholecystitis, cholelithiiusis with stone in the common duct. A right sub- 
costal incision was made, dividing the right rectus muscle and part of the lateral 
oblique muscles. There were many adhesions in the right upper quadrant; no gJill 
bladder was recogmized, but there was a calculus measuring 3 by 1 cm. in the 
common duct. After the calculus was removed, a probe could be readily passed into 
the duodenum and into both hepatic duets. The ducts were thoroughly irrigated 
with saline solution. The bile in the common duct was muddy, and was sub- 
sequently shown to contain Cl. welcliii, Bacillus coli, and Streptococcus viridans. 
There was no evidence of an acute inflammatory process. Exploration of the abdo- 
men revealed no other abnormality. The appendix was removed, a T tube was 
fastened into the common duct and a soft rubber draiir placed alongside it, and 
the wound was closed about the drains in layers, by means of interrupted silk 
sutures. 

For tw'enty hours the postoperative course was not thought to be unusual, except 
that the patient could not void and had to be catlieterized. During the morning of 
the first postoperative day, however, it was noticed that the patient was lethargic, 
that there was a good deal of serous discharge from the wound, and that bloody 
drainage was coming from the rubber tube, although bile was coming from the 
T tube. There was also found to be a hard, painful, tender area above the wound 
extending up toward the breasts. All this was apparent less than twenty-four 
hours after operation. Pulse by noon had risen to 130 and temperature to 103.6 
MHien the wound was dressed, the amount of discharge was noted to be excessive, 
but the odor was not thought to suggest anaerobic infection. There was an area 
extending up from the wound which was swollen, hard, tender, and quite sharply 
outlined, corresponding roughly to the extent of the upper portion of the right 
rectus muscle. The lower margin of the wound was not affected. The wound W'as 
opened, but it was not until some sutures were taken out of the anterior sheath 
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exposing the muscle that a little gas was seen bubbling up. A smear taken of the 
exposed muscle showed gram-positive rods vrliieh looked like Cl. icelchii, and later 
were proved to be. (Bacillus aerogenes and a ■noniicmolytie streptococcus were also 
cultured from the wound.) An x-ray of the wound area taken on the rvay to the 
operating room did not reveal gas in the tissues. 

The second operation was done about thirty-three hours after the first, and 
consisted of removal of the portion of the rectus muscle cephalad to the original 
wound. It was almost completely destroyed by gas gangrene, but no other area 
of invasion was recognized. The procedure took thirty minutes. The wound was 
packed wide open with zinc peroxide. Before tliis procedure, hematocrit was 44, 
plasma specific gravity 1.02(54, plasma protein 6.63. Blood count was red blood 
cells, 4,620,000; hemoglobin, 12.5 Grams (81 per cent); white blood cells, 30,500; 
polymorphonueleats, 86 per cent ( O-SStIS); lymphocytes, 13 per cent; basophiles, 
1 per cent. Before operation 50,000 units of penicillin were given intravenously, 
and 25,000 units at three-hour intervals until the patient died, a total of 175,000 
units in sixteen hours. Starting about three hours after the second operation, 
she received polyvalent gas gangrene serum intravenously as follows: 60 c.c. at 
1:15 A.M., 30 c.c. at 6 .v.JC., GO c.c. at 10 a.m., 11 A.n., 1 p.jr., 2:15 p.jr., a total 
of 330 c.c. in thirteen hours. She also received 500 c.c. of plasma about the time of 
the second operation, 1,000 c.c, of saline solution by elysis sliortly before the 
operation and 4,000 c.c. of 5 per cent dextrose in saline solution by' vein during the 
night following operation. On the morning of July 0, ten hours following the 
second operation, venous pressure was 100 mm. and hematocrit, plasma specific 
gravity, and plasma protein essentially the .same as they had been the day before. 
One liter of urine was collected by' catheterization. Her temperature during the 
night fell dramatically from 106.6“ F. shortly before midnight to 99.4" at 8 
A.ii. It did not again rise. Her pulse meanwhile fell from ISO before operation 
to 100 the next day, where it remained almost until she died. Nevertheless, her blood 
pressure fell, breathing became wheezy, and she began to cough after the second 
injection of anti-toxin and for that reason only half the dose was given. Sub- 
sequent doses of antitoxin did not have this effect, but hreatiiing remained some- 
what dilBcult and moist, and she became jaundiced. In sijite of the drop in 
temperature and pulse, she looked more ill. She died 'at 3:40 p.m., fifty-two hours 
after the first operation. 

At autopsy, virtually no evidence of active infection was found. No Cl. welchii 
were grown from cultures of the wound. The patient did have edema of the glottis 
and some edema of the lungs, and also a ilieumatic lieart with a rather tight 
mitral stenosis. The jaundice was unexplained. It was not due to persisting 
anaerobic infection, but uvay have been the result of the period of toxemia. The 
presence of bile plugs in tlie canaliculi suggested a factor of ob.struetion, but no 
cause of obstruction was found. TJie liver was not apparently the site of an 
infection. Incidentally, no gall bladder was found. 

It would appear that the gas gangrene infection had been controlled, 
which might have been the result of any or all of the therapeutic meas- 
ures taken, that is, the surgical removal of the focus, the zinc peroxide, 
the penicillin, and the serum. Tlje patient’s death might have been 
caused by any of a nunrber of factor, such as the period of toxemia, 
too much intravenous fluid (although the hematocrit remained within 
normal limits), failure of a rheumatic heart, seimm sensitivity, or 
edema of the glottis. It was probably a death due not directly to gas 
gangi’ene, but indireetlj" to it and to the chain of events ivhich accom- 
panied it. 
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CAhi; ;!. — Tlii'i ih bliolly iiioiilioiu'tl liocuti'-o of tlic Miinihirily to Ciuso 2. 

Till' iiutii'iit ^\:us a (ki-joui-oUI woman wlio uiniorwont I'lioU'cysti’etoiiiy lor ucuto 
cholecyst ill.-. Tlie inci.sioii was matle tiaiiH\ei.soly below tlie rij^'lit co-tal inar^nii, 
ilixiilinji the ri};ht rectii.s and [lart of the obli(|ue mii.-cle.s. 'J’lie common duct waa 
not e.xplorcd becau-e the woman had mwei been jntmdiced. A iidiber tube drain 
wa,- placed alon^ the bed of thi' "all bladder, and ihe wound clo-ed mound the 
drain in layer.s by inean.s of inteiiupted -ilk suluies. Thiily--i\ lioui.s after oiiera- 
tion she complained of abdominal pain, and her temperalUK* lo-i- suddenly to 
101° F. although her pul-e at that lime wa.s only 100. Later it rest* to 120. 
Respiratioms also went up to 2S and bis-ame (jnintin^; in ehmacter. Ilei condition 
W!us attributed to bronchopneumonia, which indeed she had, and the }tan"ieao 
of the abdominal wall was not ieco"ni/ed until shortly before her death, whicli 
occurred si.xty-two hours after operation and twenty-four hours after the sudden 
rise in tempeiaturo. 

At autopsy, the "as "anj;iene was found lo iinohe much of the abdominal wall 
below the incision. The time of on-et shortly after operation, the lapid rise in 
temporatuio, the piQ-tr:ition ami letliaifty, the limitation of the infi'ction lo one 
edge of the wound, and the lupidly fatal outcome, were alike in Ctuse- 2 and 
The nature of the infection in Ca-e .! was not lecogni/cd in time to try penicillin 
or serum. 
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AN ACCESSORY OPEEATINO TABLE POE ORAL SURGERY ON 
INFANTS ANT> CHILDREN 

Bexjamix Goldmax, B.S., H.D., F.A.C.S. 

Erie, Pa. 

(From Hamot Hospital) 

A fter a limited personal experience in oral .snrjiery and ob.serva- 
tions elsewhere, it seemed that the disposition of the patient 
undergoing cleft lip and palate repair, the arrangement of the surgeon, 
assistants, and anesthetist at the opei-ating table, left much to be desired. 
The practice of placing the head of the patient on the Iniees of the 
surgeon or allowing it to hang over the edge of the table is not con- 
ducive to the maintenance of an adequate airway, to the stability of 
the operative field, or to the proper drainage and aspiration of blood, 
mucus, or excess ether vapor. “With these points in mind a device was 
designed and built, and has been in use for the past eight years. The 
materials are all common, obtainable, and can be a-ssembled by the 
hospital carpenter. While not in use, the accessory table can be folded 
and easily stored. 

When the operating room is set up, the hinged hoards are placed 
on the table and fastenings applied to the lower board. These may be 
either trunk straps or Imee straps which are used to hold adult patients 
to the operating table. The patient is then placed on the working 
surface, which is the vqiper board, and fastened into position with the 
trunk straps. After anesthesia is established the patient is then raised 
into the po.sition, which is sufficiently vertical to allow proper drainage 
from the mouth. This corresponds to Rose’s position in which Ifiood 
and mucus may flow' over the incisor teeth. The anesthetist may insert 
a small ether hook into the mouth, or an intrana-sal tube, and administer 
the anesthetic from an attached machine. The drapes are arranged and 
a stitch of silk placed in the tongue and fastened to the topmost sheet, 
thus holding the tongue out of the field. The operator is then ready 
to proceed. The photographs ai'e self-explanatory. 

Specificaiions . — The working model of the table now' in use is made 
of w'ood which has been treated w'ith a suitable coating of w'hite enamel. 
It might be possible to reproduce this table w'ith thin sheets of stain- 
less steel, ilonel metal, or east aluminum w'ith some saving of weight 
although the table as now' constructed is easily handled. Overall 
dimensions of the boards are 42 by 18 by Ys inches. They are hinged 
together at one end with tw'o standard hinges. The top board, or woi'k- 
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ing hurl’aco, oarrios the hlots and straps and tlio lunged support on its 
back. Tlio lower board which is strapped to any oper.iting table 
carries the slotted angle irons which supiiort the working surface when 
the rods are placed in position. 

The working surface provides si.N slots parallel to each other, 6, 5 
and 3 inches in length and all Ve bich wide. The tw'o slots at the top 
of the board are ’/i> inch long and 2 inches w'idc. The lowest slots are 
4 inches long and 2 inches wide. The str.ips used are ordinary G foot 



Fig. 1 — The woiking model stands on the floor testing against a common instru- 
ment table for the purpose of comparison of sizes Shown heie aie six slots arranged 
in pairs (3) and four paired slots ( } and 5) arranged above and below (3) There 
are also metal glideis (I) and trunk straps (6) shown on the upper surface upon 
which the patient is placed (3). 




Pig. 3.— Side view of hinge (9), web knee straps (ffl) and angle iron (if) slotted 
to receive % inch XJ-shaped rod support (f3). Hook-and-eye hinge (id) attached 
to rod support and table. 
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lengtlj, wobbcil t runic slrai)s. Two gliding wistors arc placed on one 
end of cack board. Tho.se shoidd be at opposite ends. On the under- 
•side of the working .surface are ])rovidod the hinges to which this board 
is attached to the lower board and also the hinged hook and eye and the 
rod support. Tlie rod is bent so that it is U shaped. Ft is of % inch 
material and may be steel, bronze, or iron. On the lower board there is 
provided two parallel right angle iron bars, 21 inches long, each con- 
taining nine slots about 2 inches apart. Into these slots the U-shaped 
supports fit. The supporting rods are 15 inches long. 



ASEPTIC APPENDECTO^MY— THE APPLICATION OP THE 
PARKER-KEER SUTURE TO THE APPENDICAL STU]MP 

Predekio P. Shidler, JI.D., Sax Praxcisco, CxVLif. 

(From the Department of Surgery, Stanford Unirersity School of Medi-cine) 

T he purpose of this eommuiiicatioii is to describe in detail the applica- 
tion of the Parker-Iverr suture to the appendical stump, obviating 
the necessity of ligating the stump. Asepsis in dividing the appendix 
is achieved by use of the cautery. 

Since the first appendix was successfully removed, there has been 
coirsiderable debate concerning the ideal appendectomy. Numerous 
series of appeirdeetomies liave been reported with very low mortalit.v 
employing ligation and invei-sion of the appendical stump within a 
purse-string suture. Other series have been reported with similar mor- 
tality rates in which the stump rvas simply ligated and permitted to re- 
main unperitonized within the abdomen. The chief criticism of either 
method centers about the possibilitj'' of: (1) rupture of the appendical 
stump after appendectomy Anth consecpient peritonitis and abscess 
formation; (2) bowel obstruction from adhesions of the ilerim to the 
eecum at the site of appendectomy; (3) mucocele formation in the 
stump; and (4) secondary appendicitis occurring at a later date in a 
stump left too long after division of the appendix. 

It is felt that the method to be described successfully j^rechides all of 
these complications better than any other method. It adapts the basic 
principles of aseptic intestinal anastomosis to appendectomy. 

AIETHOD 

Although the actual treatment of the appendix to be described can be 
used Avith any tj-pe of incision, it Avill be as-sumed that the operation is for 
appendectomy alone. 

For this operation, a McBurney approach to the cecum is used. The 
skin incision is made in a transverse-oblique direction in the line of the 
skin folds, over lileBurney’s point. After the abdomen is opened, the 
cecum is mobilized, and the appendix is delivered into the Avound. The 
mesoappendix is ligated in the usual manner, Avith one or more ligatures, 
usually of No. 1 or No. 0 plain catgut. As the mesoappendix is divided 
betAveen ligatures, it is peritonized AAUth interrupted, fine, single silk 
sutures Avhile the appendix remains attached to the cecum. 

Received for publication, Oct, 11, 1943. 
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The base of the appendix must be e«)mpleleiy Jiiobilized from all peri- 
toneal bands eonneeting it to the eecum. A small siraight heinostat is 
then placed aeniss the base of the appendix, close to the eceum, but not 
including the cecum. The hemoslat is set so that the handle and shaft 
are parallel to the ascending colon and parallel to the longitudinal tenia 
with the tips of the clamp pointing towai'd tlje base of the cecum 



(Fig. 1). A second hemostat is set distal to the first. The appendix 
is divided with the actual cauteiy so that a cuff of appendix about 1 
mm. long is left distal to the proximal clamp (Fig. 2). This cuff is 
further cauterized for five seconds. A Parker-Kerr suture of No. 00 
chromic catgut on a weld-on needle is then placed across the clamp 
holding the base of the appendix (Figs. 3 to 7) . 
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Tile damp is withdi'aivn as the suture is tightened, invei-ting the 
stump of the appendix into tlie cecal lume]i. With the same chromic 
suture, a second continuous suture is placed over the Pavker-Ken- suture 
line (Pig. 8), The suture is then tied at the same place where it was 
begun (Pig. 9). Two or three mattress sutures of single intestinal silk 
are placed so as to coyer the knot of the catgut suture and to re-enforce 
the remainder of the chromic suture line (Pigs. 10 and 11). 

COilMEXT 

Several steps of this procedure are worthy of emphasis. Care must 
be taken to free the appendix from the ceeal wall so that the Parker- 
Kerr suture can be accurately placed submueo.sall 3 \ The hemostats 
applied to the appendix must be placed parallel with the longitudinal 
tenia so that the suture line will not encroach upon the ileocecal valve. 
Cauterization of the short cuff distal to the clamp holding the base of 
the appendix insures hemostasis and temporary sealing of the stump. 
The initial and final placing of the Parker-Ken- sutiire must be as 
indicated (Figs. 3 and 7) so that proper invei'sion of the ends of the 
stump -ivill occur. The Parker-Ken* suture line must be re-enforeed with 
interrupted noiiabsorbalfie sutures. 

coxcL>usio:x 

The advantages of this method are: (1) Aseptic division of the 
appendix is achieved with the actual cautery. (2) The appendix is 
divided at the ceeum so that mucocele or appendicitis of the stump is 
impossible. (3) The stump of the appendix i.s invei-ted into the ceeal 
lumen Avithout ligation so that no blind pocket between the stump and 
the inverting suture is possible. (4) No unperitonized siu’face of the 
cecum is present. 

Fifteen consecutive appendectomies liave been performed in this 
fashion without complication. 
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,Jo.SKi'U A. [jazauus, M.D., Nkw Youk; N. Y. 

I T IS obvious that i)ationt,s witli urinary symploius eventually fall 
into the hands of urologists for diagnosis and treatment. This being 
the case, it naturally follows that \iroIogisls must constantly be on the 
alert to the ever-present possibility that many symptoms which, on the 
surface, appear to bo due to diseases involving the genitourinary tract 
may actually be due to extraneous conditions. It is the purpose of 
this communication to deal with lesions of the terminal bowel which 
give rise to urinary disturbances. 

HcmorrhoklH . — Hemorrhoids constitute one of the more frequent 
conditions associated with pro.statism, especially when prostatism is due 
to pinstatic hypertrophy. In these cases hemorrhoids result from pres- 
sure exerted upon the hemorrhoidal plexus of veins by the enlarged 
gland, and from straining during urination. Patients frequently seek 
relief of the annoying hemorrhoids rather than of the prostatic con- 
dition to which they owe their origin. After ascertaining the absence 
of a lesion in the rectum or rectosigmoid responsible for the hemor- 
rhoids, it is necessary to make careful inquiries regarding the exact 
status of the ru-inaiy tract. In older men special inquiries should be 
made to establish the condition of the prostate gland. Once it is deter- 
mined that the patient has an obstructive prostate, one may bo reason- 
ably certain that measures directed to its removal will, in the vast ma- 
jority of instances, lead to spontaneous amelioration or complete dis- 
appearance of the hemorrhoids. On the other hand, surgical interven- 
tion for the relief of hemorrhoids without removal of the offending 
prostate is certain to lead to recurrence of symptoms. 

Carcinoma of the Fectmi . — One of the most frequent sources of 
error in urologic diagnosis is the tendency to overlook the presence of 
carcinoma of the rectum, particularly among men with hypertrophy 
of the prostate gland. This is especially true in patients uith symp- 
toms of prostatism Avho, on perfunctory digital rectal examination, 
present grossly enlarged prostates. It is extremely tempting in such 
instances to indulge in a snap diagnosis of prostatic hypertrophy Avith 
its implication that the enlarged gland is the underlying and sole cause 
of the urinary disturbance. It must be realized, lioAvever, that the dis- 
covery of an enlarged prostate on rectal examination does not neces- 
sarily imply that the prostate is the cause of the prostatism. It is not 
unusual to see patients who, although disclosing enlarged pi’ostates on 
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rectal digital examination, fail to show any evidence of intrusion of 
prostatic lobes into the urethra, or evidence of vesical neck distortion 
due to the enlarged prostates on cysto-urethroscopy. Visual disclosures 
of this character signify that the prostate plays no pertinent role in 
the causation of presenting genitourinary symptoms. 

Urologists can readily attest to the fact that certain lesions in juxta- 
position to the vesical neck, although extrinsic to the genital tract, can 
and do give rise to prostatism. The most fi-eciuent among such 
lesions is carcinoma of the rectum. It is also common Imowledge that 
men harboring grossly enlarged prostates are prone to present symp- 
toms referable to the lower bowel, especially the rectum. The more 
common symptoms are constipation, a sense of fullness in the rectum, 
hemorrhoids, and rectal bleeding. Tlie collateral symptoms can read- 
ily be explained on the groiuid of pressure exerted by the enlarged 
prostate upon the rectum itself and upon the hemorrhoidal plexus of 
veins and neiwes. 

"While loss of weight would tend to make one alert to the possibility 
of some malignant lesion, it is not at all imusual to see long-standing 
cases of prostatism, especially among elderly patients who have lost 
weight and strength solely because of an associated clu’onic azotemia. 
This same explanation holds true for secondaiy anemia which is fre- 
quently encountered m both conditions. 

In order to avoid the danger of overlooking the presence of car- 
cinoma of the rectum in patients presenting clear-cut histories of 
prostatism, it is necessary to establish definite and fixed rules in ex- 
amining these patients. Of primary consideration is a carefully taken 
history, with special emphasis placed upon changes in bowel habits, 
such as constipation or diarrhea. Rectal bleeding is an extremely im- 
portant sjTnptom, even in patients suffering from large hemorrhoids. 

Every prostatic should have a careful digital rectal examination in- 
stead of the perfrmctoiy one usually performed in palpating the pro.s- 
tate. In view of the fact that in the vast majority of cases rectal car- 
cinomas are situated within reach of the examining finger, and m 
view of the fact that in men with pronounced enlargement of the pros- 
tate it is at times difficidt to examine accurately the region directly 
above the base of the prostate by means of the usual technique, it be- 
comes necessary to employ methods designed to render maximum in- 
formation. I have found that in order to accomplish this end, patients 
should be exammed while Ijdng in the supine position, vfith knees 
drawn up to the chin. The right index finger is introduced into the 
rectrrnr, and the palm of the left hand exerts gerrtle downward pres- 
sure over the suprapubic region, while the patient is instructed to bear 
down. The examining finger is then carefully swept arourrd the errtire 
circumference of the rectrrm. Through this maneuver the examirrer is 
enabled to extend the range of palpation considerably above the base 
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of the prostate, roganlloss of its size. Detection of anything suspicious 
waxTants immediate proctoscopic examination to visualize tlie lesion 
and to obtain specimens for biopsy. Failure to pali)ate anything sus- 
picious does not relievo the examiner of the responsibilit.v of perform- 
ing proetosigmoidoseopie examinations uiH)n ixatients jxi'esenling evi- 
dence of bowel disturbances, regardless of how slight they might be. 

Having detected the presence of a carcinoma of the rectum, it lie- 
eomes neeessarv to ascertain its role in the causation of urinary .symp- 
toms. Careful e.vslo-urothro.scopie. examination should, in most in- 
stiuiccs, readily establish the role pla.ved b.v tlie enlarged i)rostale. An 
enlarged prostate gives I’ise to [uustatism by iiderfering with the free 
tlow of urine from the bladder l).v virtue of its tendene.v to comjxromise 
the vesical neck or prostatic urethra, or both. Kegardle.ss of its size, 
as determined b.v rectal digital examination, failure of tlie gland to 
encroach upon tho prostatic urethra or vesical neck, in m.v opinion, 
definitely rales out the possibilit.v of the prostate as playing an.v role 
in the causation of urinaiy symptoms. A rectal carcinoma which gives 
rise to urinary disturbances usually pre.sents certain fairly character- 
istic cystoscopic features. The most common is a localized area of 
bullous edema involving a portion of the base or posterior wall of the 
bladder, while the remainder of the bladder wall ap|)cars relatively 
normal. This fijiding suggests a bowel lesion which has become adher- 
ent to the bladder through infiaminator.v adhesions or as a result of 
actual invasion. Occasionally one may even see, in long-standing cases, 
an actual communication between the bladder and rectum (rectovesical 
fistula). In very early cases, instead of an area of bullous edema, 
one may note a patch of hyperemia involving a localized area of blad- 
der wall. A not unusual finding is a localized area of invagination of 
a portion of the posterior bladder Avail into the vesical lumen, Avith no 
apparent change of the mucosa covering this portion of bladder. 

Another problem Avliich is occa.sionall.v encountered is a patient avIio 
px'esents an enlarged pro.statc on rectal digital examination along Avith 
a rectal carcinoma. Cysto.scopy, hoAvcver, discloses a Avell-defined median 
bar, but no intrusion of the prostate into tho bladder or proslatic 
urethra. 

The therapeutic problem invoh'ed in this group of cases is naturally 
dependent upon findings. When the pro.state is enlarged and obstruct- 
ing, treatment must obviou.sly be directed to the removal of the gland. 
While transurethral re.seetion is the pi-occdure of choice, enucleation by 
the perineal or suprapubic routes is far more preJ'erablc under cer- 
tain circumstances, particularly Avhen a.ssociatcd with renal insuffi- 
ciency. Following relief of the prostatic obstruction, appropriate ther- 
apy should be instituted to remove the rectal lesion as fpiickly as is 
compatible Avith safety. However, .should cystoscopy i'ail to disclose 
any causal relationship betAveen the ph.v.sical characteristics ol' the 
prostate and the presenting urinary .symptoms, surgical intervention 
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should be directed to the eradication of the rectal carcinoma mthout 
giving consideration to the gland. Urinary .symptoms in this group 
of cases usually disappear spontaneously following the removal of the 
rectal carcinoma. 

Lesions of the Sigmoid and Rectosigmoid . — 

Diverticulitis of the Sigmoid: Acute or chronic diverticulitis of the 
sigmoid frequently results in adhesions binding the affected segment of 
the sigmoid to a portion of the posterior wall of the bladder. This con- 
dition inerttably results in urinary sj'mptoms closely simulating pros- 
tatism. In fact, the urinary symptoms may l)e so prominent as to over- 
shadow completely any symptoms referable to the colon, .so that in 
many instances patients will consult the urologist rather than the in- 
testinal surgeon for relief of symptoms. Careful eystoscopic study of 
the bladder usually discloses a localized area of congestion or bullous 
edema of the posterior vesical wall, and in severe and long-standing 
eases may I’eveal the opening of a sinus tract connecting both viscera. 
Such lesions often simulate neopla.sms so closely that it is difficult to 
differentiate between the two conditions wthout the aid of biopsies. 
Detection of this condition, in the course of a routine C3'sto.scopic study 
warrants careful inteiTogation of the patient regarding bowel habits. 
As usually happens, patients falling within this group are stoclij' in 
bidld and present histories of long-standing episodes cliaracterized by 
pain in the left loin associated \\rith constipation or diarrhea, with or 
\vithout bouts of fever, While passage of blood in the stool may be 
present, it is not as commonly encountered in eases of diverticulitis as 
in cases of carcinoma of the boAvel. Hematiizla is not an unusizal .symp- 
tom. Correct diagnosis can always be established by means of proc- 
toscopy and double contrast baiium enemas. 

Although acute diverticulitis often subsides imder appropriate con- 
servative medical care, it is very doubtful whether anything short of 
sm-geiy wll suffice to bring relief in cases a.ssoeiated with adliesions 
between the involved colon and the vesical wall. In such cases the 
logical procedure is to set the uivolved segment of bowel completely at 
rest by means of a “defunctioning” colostojuy placed at .some distance 
proximal to the sigmoid, preferably in the transverse colon. A colostomy 
of this type, in order to be effective, should be permitted to function for 
from nine to twelve months. If, at the expiration of this time, it is 
detennined by x-ray and sigmoidoscopy that the process is still active, 
the affected segment of bowel should be extirpated and the continuity 
of the bowel restored. If it has beezi ascertained that in addition to 
the diveilieulitis, an obstraeting prostate is also present, measmes 
should be taken to remove the prostate, perferably by transurethral 
resection whenever practical. Prostatectomy should be perfonned prior 
to the establishment of colostomy when the obstruction is marked. In 
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tlie miUlor types of obstruction, it is bettor to wait one or two inontlis 
after the affected seitnu'Ht of l)owi‘l has been defunct ioncd, l)eforo I'o- 
sorling to prostatectomy. 

Carcinoma of the >:>ifimoid and Ucctosuimoid: i\lalignant liiinoi's in- 
volving tiie sigmoid and rectosigmoid give rise to urinary .symptoms ius 
a result of pressure upon the bladder, or of direct involvement of the 
vesical wall by carcinomatous infiltration, or by intlammation. Pres- 
sure manifestations iisually occur in cases where the tumor is of fairly 
large size and located in the mobile portion of a redundant sigmoid 
flexure, in which case the tumor drops down deeply info the i)elvis 
between the rectum and bladder. In these cases cystoscopy reveals an 
invagination of a segment of imsterior bladder wall into the ve.sical 
lumen without any evident change in the mucosa over the site of the 
intrusion. 

Urinary symptoms arc elicited more frequently in eases where tumors 
have become adherent to .segments of bladder wall by carcinomatous 
infiltration or by inflammatory adhesions. Such tumors are more apt 
to be found in the lower tliird of the rectosigmoid. It is not an infre- 
quent oeciUTence to find an abscess present in the depth of the pelvis 
due to an old perforation of the bowel at the site of the tumor. When 
this occurs, vesical symptoms are often well pronounced. 

Since patients failing A\nthin this group are more likely to consult 
the lU'ologist before the abdominal surgeon, it is necessary for him to be 
constantly on the alert if he is to avoid grave eiToi-s in diagnosis. It 
is well known that tumors involving the left half of the colon are 
notorious for their tendency to occlude the bowel. Because of this 
fact, it is imperative to interrogate patients carefully concerning 
changes in bowel habits, regardless of the fact that the pr'imary com- 
plaint may apparently be concerned with the urogenital tract. Since 
lesions in this segment of bowel are also prone to bleed, a history of 
bleedmg from the rectum assumes added significance, and should never 
be passed over lightly as being dire to hemorrhoids which frequently 
accompany prostatism. Excessive loss of weight, especially when ac- 
companied by asthenia, is suggestive of this type of lesion, particularly 
in the absence of azotemia or carcinomatous changes within the prostate 
gland. The merest suspicion of malignancy warrants prompt sigmoid- 
oscopy and barium enema studies to clinch the diagnosis. 

The same principles of therapy apply here as in the conditions previ- 
ously discussed. When the intesthral lesion is the sole cause of urinary 
disturbances, the indicated procedure is to eradicate the lesion in the 
bowel. If, however, lesions involving both the colon and the bladder 
or prostate are present, it is my belief, that the latter should have 
priority ; and the treatment should be so designed as to provide prompt 
relief of the urinary conditions, Avith the least manipulative efforts. 
Suprapubic cystostomy should always be performed where actual or 
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threatened perforation or fistula formation between the colon and 
bladder exists. This procedwre need in no way interfere noth the 
surgical approach to the intestinal tvuuor. In fact, suprapubic cystos- 
tomy is often of inestimable Yalue m the surgical management of 
cases of intestinal carcinomas, particularly when lesions are situated 
low in the bowel and require considerable manipulation of the bladder 
and its sympathetic nerve supply in the course of the operative piocedure. 

eVSE REPORTS 

Oise 1. — P , aged -it years, was seen June 23, 1940, complaining of increased 
diurnal and nocturnal urinarj frequency, dribbling, and difficulty in starting the 
stream, associated with belching and pyiosis Fifteen years before he had liad a 
gastrectomy performed for ulcer. Beetal examination disclosed internal hemorrhoids, 
fissure, and fistula m ano Following hemorrhoidectomy along with the excision 
of the fissure and fistula, he made an une'cntful recovery with complete disappear- 
ance of all urinary symptoms 

OvsE 2 — J B, aged G1 yeais, seen Sept, 2'!, 1930, complained of increased 
diurnal and nocturnal ui inary frequency, dribbling, pain on defecation, and bleeding 
from, the rectum. Proctoscopic examination disclosed a fissure in ano witli henior 
rlioids, for which surgery was periornied Following this he made an uneventful 
recovery, with complete disappearance ot all urinary sy-mptoms 

Comment . — Cases 1 and 2 both illnstTate pi’ostatism due entirely to 
spasm of the muscles about the vesical neck which resulted from irrita- 
tive lesions of the reetiuir and anus. Appropriate treatment directed to 
these causes led to complete relief of symptoms. 

Case 3, — J. 13 , aged GO years, was seen Feb 2, 1943, complaining of retention 
ot urine, dribbling, and fiequeney of urination, of SAvetal weeks’ duration. There 
was occasional constipation, but no bleeding fiom the rectum 

Investigation of the genitourinary tract levealed an. enormous enlargement of 
the prostate Kidneys were normal 

Physical oxamtiiafioii — ^Blood piessure was 140/90; heart and lungs, normal 
There were large thrombosed hemon holds By rectum the prostate felt enormously 
enlaiged and irregular 

Follovving a two stage suprapubic prostatectomy, all symptoms including those 
due to the hemorrhoids disappeared 

Case 4 — J H , aged 66 years, vras seen Aug 18, 1943, complaining of prostatism 
aud lack of appetite with belching, abdominal distention, and constipation of a 
few years’ duration 

Biapnosia — Median bar, chrome cholecystitis, and internal hemorrhoids Cho- 
lecystectomy and appendectomy were pei formed, Bunag convalescence he suffered 
an attack of prolapsed thrombosed hemoirhoids, with pain and bleeding on defeca 
tion Following transurethral resection urinary symptoms disappeared, and the 
hemorrhoids receded 

Comment. ^Cases 3 and 4 are examples of hemorrhoids associated 
with prostatie disease which, subsided spontaneously following pros- 
tateetomy. 

Case 5 S K, aged G4 yeais, was adimtted to the hospital on the night of 
April 28, 1941, with an attack of acute unnary retention. He stated that for 
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the piiat few nioulhii ho wu.-* traubU'd with (Huriiul stiul uwturiiiil urinary frequency. 
DurinR this peried he had bait twenty-live juaiads in weight. Only after careful 
questioning was it ascertained tliat ho hail occasional bouts of diarrhea aUernating 
with periods of constipation. 

Physical exaininatioii disclosed a thin, cachectic, chronically ill patient who 
presented no outstanding signs. Itlood pressure was 170/1111. The prostate, as felt 
per rectum, did not. appear particularly eidarged or Imrd. 

Cj’Stoscopy disclosed marheil contracture of the vesical neck, with a well-defined 
median bar. The lateral lobes were not enlarged. On the anterior wall of the 
blailder near the vault there was a small area wliert* the mucosa appeared reddened 
and edematous. This finding hsl us to believe that we might be dealing with a 
contact inllammation resulting from some intra-abdominal lesioa l.viag adjacent 
to the bladder. It was fairly certain that the genitourinary findings did not fully 
explain the presenting elinieal jiieture, particularly the general eaeheetie appearance 
of the patient, and the complete urinary retention, 

Sigmoidoscopy disclosed a tumor involving the anterior wnll of the rectum, 
situated -1.5 inches from the anus, lliopsy .showed adenoeareinoma of the rectum. 

Exploratory laparotomy, performed May Hi, Hill, revealed a. large ma.ss about 
tbo size of an orange involving the sigmoid llexiire, upper rectum, one loop of 
small intestine, and the posterior vesical wall. A metastatic nodule was present 
in tho right lobe of the liver. A loop colostomy \Vius performed above the tumor. 
Following this, all urinary .symptoms disappeared, indicating thereby that the 
urinary retention wa,s primarily due to spasm rather than to meehanieal obstruction 
of the vesical neck by tlic prostate gland. 

Case 0. — S. McL, aged 59 years, was first seen July 14, 1950, complaining of 
increased diurnal and nocturnal urinary frequency, dribbling, diflieulty in starting 
tho stream, and pyuria, of eight months’ duration. 

The physical examination was essentially negative. On rectal examination the 
prostate felt small and elastic. 

Cj'stoscopy disclosed a thickened, trabeculated bladder with a well-defined 
median bar and contracture of tho vesical nwk. The lateral lobes of the prostate 
were not involved. 

July 29, 1930, the bar was excised with the Collings electrotorae, and the 
patient was discharged from the hospital August 1. Ho returned Oct. 3, 1930, 
and stated that since le.aving tlio Iiospital he had noticed rectal irritability which 
had become more pronounced during the preceding five days. Two months previ- 
ously he had noted blood in the stool, which persisted for two days but did not 
recur. There was no diarrhea, constipation, or loss of weight. Digital rectal 
examination revealed a hard, annular carcinoma involving most of the anterior 
wall of the rectum, just barely palpable to the examining finger. 

The symptoms of prostatism presented by this patient were un- 
doubtedly due to spasm induced by the carcinoma of the rectum, 
which had been overlooked at the time of his first examination. 

Case 7. — H. K., aged 58 years, was seen May 7, 1928, complaining of difficulty 
in urinating, frequency of urination, and dysuria. On rectal examination an ulcerat- 
ing carcinoma was found involving the lower anterior wall of the rectum. The 
prostate was not enlarged. 

Case 8. — ^A. F., aged 59 years, was seen June IS, 1943, complaining of pain in 
the left lower abdomen, bleeding from the rectum, painful defecation, increasing 
constipation, and frequency of urination, voiding six times during the day and one 
to two times at night, and slight dysuria. 
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Physical exaviination.S.\oa(i piessuie 140/90. There \vas tenderness of the 
left lower abdomen. Proctoscopy revealed bleeding internal hemorrhoids. Sig- 
moidoscopy was negative. Paiium enema showed a well- filled colon^ with no 
evident defect. 

The patient was seen at the office on sereial oewisions where the liemorrhoids 
were touched up with sihei nitrate. Pam persisted, howeier, and opeiution was 
advised and accepted. 

At operation an infiltiating carcinoma of the sigmoid flexure was found, con- 
sisting of a mass about the size of an orange infiltrating into the bladder. 

Case 9. — J. B., aged 53 years, was seen Oct. 14, 1943, complaining of right 
renal colic of one week's duration, frequency of mination, voiding si-x times during 
the day and two to three times at niglit, pain in the light lower abdomen, and dull 
right lumbar pain. Stools weie normal; theie was no constipation. 

Physical examination . — ^Blood pressuio was 130/80. There was right costoier- 
tebral tenderness and tenderness and ligidity over the entire abdomen. Rectal 
examination was negative, rectal temperature 103.2° F.; pulse, 100. 

He was immediately hospitalized and piepaied foi operation, at which time a 
ruptured tumor of the sigmoid .and geneiulized peiitonitis weie found. A Mikulic/ 
lesection of the bowel was peiformed. P.atliologic diagnoais was divertieulosis of 
sigmoid; acute puiulent diverticulitis of signioid witli intramural abscess formation 
and fibrinopuruleut perisigmoiditis; appendix sliowing mild acute serosal inflamma- 
tion. 

Case 10. — H, H., aged 52 >eais, was seen April 11, 1943, complaining of pain 
in the epigastrium and left lower quadrant on and off foi several weeks, bleeding 
from rectum, occasional attacks of diairliea alternating witli constipation, loss of 
weight, fiequency of urination, and occasional dysuria. 

Physical examination revealed a well developed man, who appeared ill. Blood 
pressure was 130/90. There was tenderness present in the left iliac fossa. Rectal 
examination was negative 

Fluoroscopy of the colon with barium enema showed the column of barium 
reaching up to the region of the lectosigmoid, beyond which no baiium could be 
seen. The patient complained of a gieat deal of distress, making it impossible to 
allow more barium to enter tlie bowel. 

X-rays of the colon showed the ampulla very much dilated. There was a jagged 
deformity of the lower rectosigmoid, with several diverticula. 

Sigmoidoscopy failed to reveal any lesion as far as the sigmoidoscope could be 
introduced, which was a distance of 7 inches. 

Blood Cminf —Hemoglobin, 108 per cent; red blood cells 5,760,000; wliite blood 
cells, 16,400, pol)TiiorphonucleaTs, 70 per cent; lymphocytes, 16 per cent; rods, 
6 per cent; metamyelocyte^-, 1 per cent; monocytes, 7 per cent. 

Urinalysis. Specific gravity, 1021; pH, 5.7; albumin and sugar, negative; 
microscopie occasional white blood cells; few epithelial cells and mucus. 

The patient was admitted to the hospital on the morning of April 13, 1943, 
complaining of pain in the lower abdomen, and temperature of 102° P., and present- 
ing signs of peritonitis. He was prepared for immediate laparotomy. 

At operation the rectosigmoid just above the peritoneal reflexion, presented a 
large mass (diverticulum) about the size of an adult fist adherent to the 
promontory of the sacrum behind, extending over to the right of the midline and 
adherent to the right ibac fossa and to the bladder in front. The right lateral 
margin of this mass was cov’ered with fibroniucopurulent exudate. There was an 
escape of free pus from the peritoneal cavity. A double-barrel colostomy was 
performed. 
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Tlio diikIo :iii iiiioveiit I'ul rcfovoi.v, and wu.s di.-rli!ir|;i'd from the lioapitiil, 

May !t, 19 1;!, with a r\ell-funi;tiouinp: oolo^tomy. All urinary syiuiiloniH laid dis- 
apiK'arod. 

Case U.—M. 8., agod Ui years, was seoii Oct. IS, 19.'!S, cotiiplainiiig of alidominiil 
cranip.s followin)^ defecation, rildionlike stool.**, iM*cu.~ional nausea and vomiting, 
and freiiueney of urination, voiding .seven to eight times during the day and once 
at night. 

Ph;ixicnl (’j'liiiiiiiotioii. — Blood jucssure wais 1:!0/St). 'riiert- was a definite tender 
mu.s.s situated in the left iliac fos.sa, which was fairly well fixed. Ueetal examina- 
tion was negative. 

Sigmoidoseopy was negative. 

Barium enema x-rays revealed marked spasticity of tlie .sigmoid colon, witli 
pocketing just above the sigmoidal looj). After evacuation, barium remained be- 
hind in this loop. 

Tlio patient was .sent to the hospital where a “defnnetioning” eohwtomy was 
performed for diverticulitis of the sigmoid tlexure. Couvalcseeuce was uneventful, 
and he was discharged nineteen days later. .\11 urinary .'.ympfom.s had di.sappeared. 

lie was seen at the otlice two months later, when a barium enema revealed no 
evident defect in the colon, as previously noted. There was no recurrence of 
urinary disturbance. April 27, lOllO, he was again .‘-ent to the hospital where the 
colostomy was closed. 

.SUMMARY AND CONCI,USIONS 

This coimmiuicatiou deals with certain le.sions of the terminal colon 
which give rise to urinary symptoms suggasting involvement of the 
ui’Ogenital tract. It emplnusizes the fact tlmt prostatism may be due 
solely to involvement of this segment of the liowel or in combination 
with obstructive byportropliie prostate-s. Wlicn prostati.sm is piimarily 
the result of lesions in the terminal colon it can be attriljutcd to spasm 
of the vesical neck resulting from irritation of the anterior rectal wall. 
Histories taken from patients presenting urinary symptoms must in- 
clude precise and careful interrogation regarding bowel liabits. Care- 
fully performed rectal examination is imperative in all urologic patients, 
especially prostaties. Whenever symptoms suggest the possibility of 
i-ectal or anal involvement, digital examination slioiild be supplemented 
by proctoscopic and x-ray studies of the colon. In the presence of 
symptoms suggesting colonic irritation, when preoperative examinations 
have failed to reveal evidence of colonic pathology, it is essential to 
perform careful rectal examination following the removal of the ob- 
structing prostate. Appropriate treatment of an obstructing prostate 
should take precedence unless intestinal symptoms strongly predomi- 
nate. A series of cases is presented to illusti’ate the various phases of 
this problem. 


A NEW TECHNIQUE FOR REPAIR OP PACIAIj PARALYSIS 
WITH TANTALUJil WIRE 

WiLL.VRD W. ScHUESSLEB, WASHINGTON’, D. C. 

I T HAS been suggested by J. C. Whitet that tantalum wire be used 
for repair of facial paralysis, rather than fascial strips. A new tech- 
nique has been devised at The Walter Reed General Hospital for the 
treatment of facial paralysis. 

The method is simple and effective, and stabilizes the mouth, lower 
end of nose, and eyelids, thereliy transmitting some elements of expres- 
sion to the paralyzed side. There are certain advantages when this 
technique is employed: 

1. The operation is performed under local anesthesia. 

2. No disability or bed rest is necessary for the patient, as no in- 
cision is made for the removal of fascia from tlie thigli. 

3. When the wires are in position, the patient can sit up and the 
wires can be tightened to the proper tension, thereby doing away with 
the amount of sagging in the paralyzed side which occurs when patient 
is lying down. 

4. There is no swelling or hemorrhage in the tissues of the paralyzed 
side because of the very slight ti’auma which is produced by the small 
caliber of the local needle. 

5. This method can also be used to hold the muscles in balance dur- 
ing the time the nerve is regenerating, and when fully recovered the 
wires can be removed. 


TECHNIQUE 

Only tantalum wire .007 aauge, long local needle 18 gauge, and clips 
made from tantalum foil .025 thick are used. The clips are cut one- 
half inch long, one-fourth inch wide, and have a hole punched in each 
end; the square corners are rounded and then folded onto themselves 
over the tip of a small mosquito forceps (Pig. 1). 

The temporal region is shaved and thoroughly prepared. A hockey 
stick incision aliout one and one-half inches long is made above the 
zj'goina over the temporal muscle in the hair-bearing area, in order to 
hide the sear in the hair. The temporal fascia is exposed. A long 
curved IS gauge needle is then inserted into the incision, passing down- 
ward between skin and mucosa, injecting novocain P®'" cent to just 
lateral to the inidline on the normal side of the upper lip.- The needle 
is then bi ought close to the surface and a small Avheal of local anesthesia 
Received for publication, Dec. 15, 1913, 

Wamr"™GenerafHoYp^ Maxillofacial Surgery. 

tCommander, U. S. ISlavy. 
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Fig. 1. — T.intaUiiii foil moUlcd on mosquito forceps to be plncod aiounil nuiscie to 
pi event wire from cutting tliroiigh tlie imi.'.cle. 



Fig. 2. — Drawing shows incision and position of fine gauge needle. 
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is then made. A stab incision is then made throiigh the wheal and a 
bundle of muscle is tunneled by use of small scissors and mosquito 
forceps. The previously described clamp is then jdaced armuid the 



Pig. 3. — ^Position of incision over tip of needle. 




Fig. i . — Tantalum foil around muscle ivlth tantalum wire threaded thiough the local 

needle. 


muscle bundle and the tantalum vnre is passed through the holes in tiie 
clamps; the syringe is removed, the ends of the tantalum wire are 
passed through the bore of the local needle to the incision in the tern- 
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poral area, and the needle is removed. Tlie ineision in llie lip is closed 
with fine silk or honsohair (h'if'.s. 2, 3, and 4). 

The s;ime procedure is carried out for the an^le of the mouth on the 
paralyzed side, and also just lateral to the midline of the normal side of 
the lower lip (Fig. 5). 



Fis. 5. — ^AVires in position. 



Fig. 6. — Drawing of wires with protective tantalum foil attached to temporal muscle 

and fascia. 








Figs. 7 and 8.-X-rays demonstrating position of wires. 
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Small pai-alli“l iiuMsioiis aio iiuulr in (in- (onipoiMl t'asciu and iiniscU' 
and small bundles are thus foi-nu'd from the fascia and muscle to which 
ll\c small lantulum clamps arc fastcmal. 'I'hc tantalum wire wliicli Ims 
passed throuj'li the local i\ecdle into Ihc temporal incision is reinserted 




Figs. 9 and 10 — Appearance of patient before and a.ttei 


“P^ration 


into the small holes of the clamps. The patient is placed in 
position and the wires tightened the required amount setting 

cut with scissors and the end is pressed doivn into one 

the small 
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TIIH ASSOCIATION OI-' TlIUOMliOIMlIAOBlTIS WlTIf 
II K:\lATOCiHNOUS BONH INl-’ECTrON 


Ai!I{.viiam 0, Wu.KN.sKY, il.i)., Nkw Voific, N. ^ . 

I N SBBTE.MBKH, liOl, I n>portt‘«l in SnnJKUV n ciisi- of iu-ulo iR-iuatOfi;- 
onous osleoinyolitis of tlio upper oud of the tibia with Ijaatcricinia, 
in. which tlio inlhun'nialory process spread outward from tlie lione to 
involve the adjacent sapiienous vein in a lliromliopldehit.ie process, and 
ill which control of the Imcterieinia only tooic jilace after ojierativc ex- 
cision of the involved vein. At that lime, 1 pointed out tlie similarity 
of this case to the ordinary case of ma.sloidilis willi juytular Ihromhosis. 

In spite of tlie fact that this a.s.socialion had occurred to me many 
timo.s previously as a theoretical pos-sihility, this was the lirst olijective 
demonstration of this occurrcnco that I had encountered. A second 
similar experience has since occurred which I report herewith. 

In March, lO.'il, the patient, then a yimii}' uniiuirrieil woinaii, ileveloped a painful 
swelling of the middle portion of the left tibia, .t biopsy .-bowed a hemorrlitigic 
mass in the interior of tlie tibia which was reported ‘‘.subacuto inflammation.'’ 
Tlie .x-ray e.xamiiiation showed a. cavity in the medulla of the bone. The cavity 
was curetted out. Tlie linal diagnosis on discharge was “an iiillamed bone cyst 
of the tibiiu” 

In September, Ifl.'iti, there was a recurrence of pain in tlio same area. Tlio 
lesion in the tbia was ag.iiii explored opertitively. There were .similar lindiiig.s and 
the wound healed uneventfully. 

During the .succeeding several years, there were a number of exacerbations of 
pain and swelling in tlie same bouo which subsided spontaneously. 

In May, lOI.'l, the patient developed a donto-alveolar infection which .suppurated 
and was incised and drained. Almost ininicdiately thereafter, there wa.s another 
recurrence of tlie previous iiifiaiiiiiiutory process in the tibia. Tlioro were no eliills 
or excessive fever or other signs of a general infection, and tlie condition seemed 
localized to the tibial area. 

This time the inllanimatory swelling seemed to spread outward from the tibia 
into the soft parts on the anterior aspect of the leg. Tlie patient was treated with 
radiotherapy. As tlie .swelling began to .subside, one could distinguish very distinctly 
a thrombosed vein lying in tlie subcutaneous tissue fairly close to the anterior 
border of the tibia. Under continued radiotherapy, the entire condition cleared up 
until final healing. 


It seems likely that this was a hematogenous infection from the site 
of the dento-alveolar infection. The association with a phlebitis in the 
anatomically associated vein is again striking and adds another proof 
to the mechanism of hematogenous hone infection, tliat is, osteomyelitis. 


Received for publication, Dec. 23, 1943. 



SIMPLE TECHNIQUE FOR MULTIPLE VENIPUNCTURES 
C. Martin Rhode, M.D., Balthiohe, SId. 

(From the Department of Surgery, University Ilospital) 

R epeated vempimctures perfomed to obtain blood specimens 
over a period of several hours have long lieen a source of discomfort 
to the patient and often a difficult task for the house officer. The latter 
is particularly true in obese patients or those wdth few veins. 

These difficulties can be easily surmounted by the use of an ordinaiy 
spinal puncture needle or bone marrow needle. The virtue of these 
types is the stylet, the end of which presents itself flush or flat with the 
beveled point of the needle, therebj’" eliminating the possibility of blood 
clotting in the lumen. 

The most convenient site of introduction of the needle is a vein on 
the volar surface of the forearm. When inserted, it can be taped in 
place and does not impede motion of the arm during the test. If there 
are no favorable veins in this area, the antecubital site is used but this 
necessitates immobilization of the elbow or complete cooperation of the 
patient, which is easily obtained. 

The needle may be inserted Avith the stylet in place, as in a spinal 
puncture, or usually it is placed on the syringe and the typical veni- 
puncture performed. After the first blood specimen is obtained, the 
stylet is reinserted until time for the ensuing one. The stylet, when 
removed, either can be held by an assistant or placed upon sterile gauze. 
This procedure is repeated until all specimens are obtained. 

The circulation of blood past the needle tip is adequate and normal, 
thereby assuring accuracy. Jlost satisfactoiy results have been obtained 
in a research project using this technique in Smith’s kidney clearance 
tests. 

It is probably not a good idea to inject dye, such as bromsulfalein, 
because of possibility of contamination of the needle lumen and the 
immediately adjacent vein wall, although perhaps this source of error 
could be precluded by washing the system with from 5 to 10 e.e. of 
saline solution after administration of the dye. 

This procedure has proved efficacious in the execution of such clinical 
pathologic tests as bromsulfalein, glucose, and galactose tolerance tests 
and many others requiring several blood specimens. 


Eeceived for publication, Peb. 14, 1944, 
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Recent Advances in Surgery 

Co.\»ucTi;]> in* .Vi.K)!Ki> Hi.Ai.oc’ic, M.D. 


THE OPERATIVE ATTACK ON OEOANrC PERtPIIERAlv 
VASClJLAll DISEASE 


I. Eidgkwav Tki.mulk, Wiij.rA.M S. C/(i;.vkv, and 

WiLLiAii R. Mosks, SI.D., Balti.moki:, Md. 

(Front Ihc Surgical Fcrfirr of thr ISoltimorc VHy Ilosiiil(th-) 

P eople suffering from tl\e conseciuenees of organie disease of the 
peripheral arteries such as arteriosclerosis or thromboangiitis 
obliterans are generally believed to be beyond the reach of surgical aid 
with the exception of some few in the eai-Iy stages of the latter disease. 
Our belief is an opposing one; the.se people can be helped, beeau.se there 
is in almost every ease a functional spastic factor in addition to the 
organic one, and this spastic factor can be removed by surgery. TJiis 
report tells of operations in fifty-nine patients who have been treated 
by lumbar sympathectomy, the ma.iority of whom had advanced organic 
peripheral vascular disease. This work Avas started in 1939 and repre- 
sents the first attempt in a rea.sonably large series of eases to disprove 
the current fallacy of not subjecting- to operation patients with advanced 
peripheral arteriosclerosis. Our reward has been twofold : (1) preserva- 
tion of many limbs and lives through the ])revention of the onset or the 
spread of gangrene; (2) the relief of distrc.ssing pain. 

It is a AA^ell-knoAvn fact that there are certain functional disorders of 
the nervous mechanism of the blood ves-sels causing either a vasoconstric- 
tion or a vasodilatation and that the disorders causing vasoconstriction 
can be dramatically relieved by surgical removal of the .sympathetic 
nerve fibers involved. The disea.se which probably i-epresents the purest 
type of abnormal A-asoconstrict ion is that described by Rajmaud in 1862, 
characterized by local asphyxia and .symmetrical gangrene of the ex- 
tremities. Since in this disease the peripheral blood vessels are normal 
except for spasm, sympathectomy gives immediate i-elief. 

What is not generally appreciated, hoAvever, is that many of the or- 
ganie diseases of blood vessels have an associated Amsomotor spasm Avhieh 
may be the cumulative factor responsible foj- the ensuing gangrene. The 
death of the part affected is due many times not to the original arterial 

*Now Lieutenant Colonel, Medical Corps, U. S. Army, on foi-eig-n duty. 
tNow Major, Medical Corps, U. S. Army, on foreign duty. 
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disease but to the superbuposed eonstidction of accompanying smaller 
vessels. Recognition of this fact and subsequent operative removal of 
the nerrous mechanism causing the vasoconstriction will in proper cases 
result in the curing of pain and the actual salvation of the part from 
death from gangrene. It seems almost incredible that in the presence of 
advanced organic arterial disease the circulation of the part supplied by 
these vessels can be effectively aided by any operative interference. We 
cannot heal the first of the factors responsible tor tlie gangrene or t)ie 
threat of gangrene, the disease of tlie arterial coats, but we can relieve 
the second factor responsible, the vasomotor spasm of the neighboring 
smaller vessels. 

A dogmatic classification of peripheral vascular disease from the 
clinical aird pathologic point of view is routinely given in any compre- 
hensive discussion of the subject, but it is important to bear in mind 
that many patients will not fall into one of the well-differentiated and 
generally accepted classifications but nill present findings eharaeteristie 
of more than one A close study of Raynaud’s original description, for 
instance, shows that some of his cases were organic ratliei- tlian func- 
tional in origin. A useful classification is that given by Brown and 
Henderson. 


CuMCM. Ct.v.ssin( vTio' OF AKTEni VI. Vvscrr va Disevse 


r 


Funetion.'il or 
vasomotor 
tj pes 


Local <li' 
tnbutiou 


General <lis 
tribalion 


rl- 


Vasocoustrict 
ing types 

Vasodilating 

types 

Va-oeonstriet 
mg type' 

Ya-odiUitiug 

types 


Multiple pha-e color reaction: Bay 
n lud ’s disease 

One plia^e color reaction; aerocj 
anosis, dead finger, local syn 
tope 

Ery thromelalgia 

Piiman' or essential hypertension, 
eaily stages 

Primary or e"-en.tial hypotension 


Organic 

ty-pes 


rl 


Local distri 
hation 


General dis- 
tribution 


Artei lOsclero'is, with or without thiombosis; diabetic 
gangrene 

Thromboangiitis obliterans (Buerger’s disease) 
Simple thrombosis or embolism 

Arteriti-- of Known infectious origin (rheiimatjc svph 
ibtic) 

Aneurysm, with or without thrombosis 
Arterio-clerosis 
1. Primary 

2 Secondary to hypertension 


The functional \ asoeoustneting lesions of local distribution in this 
list are knowm to he improved followung symipathectomy' Even certain 
types of functional vasoconstrieting lesions ol geneial distribution 
a*ie relieved by sympathectomy'. The gicat organic group, however, is 
not generally supposed to be susceptible to the symi>athetic approach 
Our present study concerns this latter group of organic types of 
peripheral arterioiaseidar disease; attacks on it are now being made not 
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tT’oiitally by allcinpliiiii lo allor orjJiauie i>iian”c.s alnuuly present in the 
vessels, but by a llankiiii' movement of .st()j)j)hiji the aeeomjianyinu; vaso- 
eonstrietion by removinij: the sympathetic eonlrol. The old liopeless atti- 
tude of pallialivo treatment to ioeal iseheinie lesions and of passive 
aequieseeuee in fretpienl ami)Utation.s of llie toes, feet, or lejis no longer 
is .justilied. 

The eorreet differentiation of the vaseular disturbances of the extremi- 
ties must be made in eaeh ])atient. U is of "real importaueo lo know 
why an ulcer is ])resent on a toe, why tlie feet are cool or pale, why 
they sweat, why there are museubu* pains in the le-’s, why the le" is more 
comfortable in a dependent ])osition. The most imporlanl single stop 
in the examination, the sine qua non of the difi’erential diagnosis, is the 
search for pulsation in all palpable arteries. The role played by 
vasomotor contraction must next bo determined l)y one or several of 
various tests. Since the nerve path for va.somolor eontraetion and for 
sweating is the same — over the sympatiietie iierves arising from the 
first thoracic to the second lumbar spinal nerves — thc.se tests are all 
dependent on the relative increase in blood flow and decrease in sweating 
of the involved extremity following release of vasomotor contraction. 

'Warming the rest of tlie body generally or warming extremities other 
than those to be tested by application of Avarm blankets or by immer- 
sion ill hot water ivill through reflex inhibition of the tone of the vaso- 
constrictor center, cause dilatation of tlie vc.sscls in the involved ex- 
tremity and a consequent rise in tcm]ieratnre and computable blood 
flow if vasomotor spasm has been an appreciable factor in tlie disease 
of the extremity. These same effects may be iiroduced by internipting 
the A'asomotor control of tlie extremity either liy novocain injection of 
the sympathetic ganglia or by intrathecal injection (spinal anesthe.sia) . 
A favorable local result is evidenced by a rise in temperature, a more 
healtlijq rosy color to the skin, an absence of sweating, and a subsidence 
of pain. Fine determiiiatioii of these results can be made by various 
calorimetric, oscillometric, and piethysmograpliic records. 

If by such tests a diseased extremity shows definite circulatory im- 
provement, a sympathectomy must be considered seriously. However, 
if the tests are not followed by improvement, it is generally believed that 
this operation would prove futile, but (he latter eonelusion is not justi- 
fied. It has been our experience tliat a splendid result may follow sym- 
pathectomy in some patients ivliose preoperative tests gave no promising 
indications. Case 4 and Case 58 illustrate this point. Case 58 was of a 
man of 36 years, with an arterial occlusion of the vessels in the lower 
right leg, who sliOAVcd no increase in temperature after reflex warming. 
Nevertheless, sympathectomy relieved all pain immediateljq permitted 
elevation of the log in any position Avithout pain, and Avas folloAved by 
rapid healing of an nicer of the heel of many montlis’ duration. This 
man shoAved a symptom, common to many Avith this trouble, of less pain 
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with the foot in the dejjeiident pdsilion aiui more pain aeeonliiif; to (he 
ilofireo of elevation; he eonld sleep oidy sitlinir iil> "ith tlie foot liaii'jin^" 
down over tlie siiie of tin* bed. It seems strange that (ho dependent foot, 
heeoininij dnsky red and eipaoraed. slionbi ”ro\v less i)ainfnl. Hvidently 
in all i)ositions of the extivmity the arterial sni)])ly is eipially poor; in 
the elevated position the extremity is also deprived of a larete amount of 
its venous blood, but in the dependent position (here is of eourse some 
venous stasis and even this ndatively staKuant venous blooil earned 
suflieient oxy;^en to be of some assistanee to oxidation in (he tissues and 
to eonsecpient relief of ])ain. 

The selection of patients Cor this operation reciuires the greatest care 
in balaneine; the possible benefits aj^ainst the risk inenrred when ])eople 
in this age and morbidity grouj) are subjeeled to any oiieration. iMani- 
festly it would be wrong to employ this operation indiseriminately in 
patients suffering from diminished arterial supply to the extremities 
who siiow no evidenee of improvement after preliminary tests lor vaso- 
motor spasm. Nevertheless, many patients in this group will be bene- 
fited by sympathectonn' and, if their physical condition permits, should 
be sub,iected to the operation. Likewise, manifestly it is right to employ 
this operation in all patients suffering from the serious eonserpicnees of 
diminished arterial supjily to the extremities, whose tests show that 
vasomotor spasm as well as actual organic arterial disease is a causative 
factor, provided the physical condition of the patient iiormits the opera- 
tive risk. 

Fortunately the operative risk is not, or sliould not be, groat. Our 
rule is that in no case is a bilateral re.seetion done at the same operation, 
that for the lumbar resection spinal anesthesia is by all odds the best 
anesthesia, and that patients whose physical condition prohibits the use 
of spinal anesthesia should not be sub,iected to this operation under any 
type of anesthesia. 

In fifty-nine patients there were eighty-two lumbar sympatlieetomies 
(eighteen of the right side, twenty-two of tlie left side, and tv'enty-one 
bilateral). There were four operative deaths. The first death (Case 17) 
was of a Negro aged 59 years, a patient thought to have pulmonary 
tuberculosis, who developed a cold, painful, pulseless left foot with an 
ulcer on the dorsum. Lumbar sympathectomy did not benefit his foot, 
and he died four weeks later, autopsj'- showing squamous cell carcinoma 
of the bi’onchus of the left lung, gangrene of the left leg, and broncho- 
pneumonia. The second death (Case 28) was of a white man aged 60 
years, with generalized arteriosclerosis, a foui'-year history of inter- 
mittent claudication, and beginning gangrene of the fourth toe of the 
right foot. Bilateral sympathectomy, done one week apart, resulted 
in great improvement, but he died suddenly two weelis after the last 
operation with coronary thrombosis. The third death (Case 38) was 
■>f a white man 63 j'^ears of age, with generalized arteriosclerosis, a partial 
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hemiplegia of six years’ standing, hypertension, and pain with gangrene 
in the right foot. He requested operation because he had seen such im- 
provement on two other ward patients, in spite of our advice to the 
contrary. Against our better judgment we consented. Because of his 
hyperteiision, 210/108, the operation was performed under ether inhala- 
tion instead of our routine spinal procedure. He developed atelectasis of 
the lower lobe of the right lung, which soon involved the entire lung, and 
he died with bronchopneumonia fonr days after operation. The fourth 
death (Case 40) was of a white man aged 63 years, with generalized 
arteiaoselerosis, red, cold hands rvith loss of sensation in the finger tips, 
and cold pulseless feet ^vith early gangrene of the first, third, and fonrth 
toes of the right foot with inflammation spreading up the foot. Know- 
ing that an amputation was imminent unless the gangrenous process 
could be stopped, a lumbar sympathectomy was done, Dee. 15, 1939, with- 
out avail. The gangrene continued to develop, a mid-thigh operation 
was done tliree and one-half weeks after the sympatheetemj'. He died 
several days following amputation, autopsy showing almost entire 
oeelnsion of the left anterior coronary artery, and extensive myocardial 
necrosis. 

Tlie operation of sympathectomy attaclcs tiio disease in several wa 3 's. 
Extremities with poor arterial cireirlation are peculiarly susceptible to 
cold; the colder they become the more constriction takes place in the 
ve.sse}s, and, since the nervous pathway for vasoconstriction and sweating 
Is the same, the more the vessels become constricted the more sweating 
takes place with further lowering of temperature. This vicious cycle is 
broken by operation in two places; the vasoconstrictor fibers are 
paralyzed and sweating is aboli.shed. In several patients an increase 
in the temperature of the leg and an improvement in its color were 
found on the side opposite to, as well as the side of, operation. This is 
probably due to some einssed innervation of the sjanpathetic fibers. 

Gangrene and pain, alone or in combination, are the challengiug 
factors in this problem. In our total of fiftj'-nine patients, thirty -seven 
(62.7 per cent) had ulceration or gangrene, while fort.v-six (77.8 per 
cent) eomjdained of pain. 


GAXGREXE 

The rapid healing of a previously indolent ulcerated or gangrenous 
area will often follow sympathectomy. The result in Case 4 was most 
gratifying, representing a tj-pe believed hopeless under the generally 
accepted .standards of operabilitju The patient was a man 57 yeans of 
age, with tingling and burning pain in the pulseless left foot and 
cyanosis of the toes. Prelirainaiy tests bj’- novocain in.feetion of the 
sympathetic tz-uuk were discouraging. Following sympatheetom.y, the 
purplish toes were restored to good color, pain ceased, and the foot 
became warmer. Healing occurred (Case 23) in a Negro, aged 51 yeai’s, 



FKOSTBtTK GANGKENK 



In tlie group classified as Frostbite Gangrene there were 0 ])!itieiits, after syuipatliectoniy but in both tliese cases the syniputheclotny was 
all male, 5 white and 1 Negro, the average age being 57.S years. All done to linnt the extent of the gangrene and not in' the e.'q)cctatioa to 

6 had ulceration or gangrene^ of which 4 healed after .sympathccloiny. save the leg. The final ro-sult .sliowed 5 patients improved, 1 not im- 

Two patients liad had a previous amputation of one leg; tlio remaining proved, and no deaths, 
leg in 1 was saved by sympathectomy. Tliere were two legs amputated 
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wlio had siilYi’Vi'd a K‘ii ampiUatiun lua-aiise ot ^anfiri'iic 

two years jn'ovioiisly and whose reiuaiiiinjr h”^ in wliieli j'an'-trene Inid 
started was eertainly savod i>y sympatlieetnniy. Uealin'rf also o(‘eui'n*d 
(t'a.se 2.’)) ill a man o7 years of ai;e, in whom painlnl nieei's ol lon;^ 
standin;^ healed promptly. In Case 42, there was diabetes, arlerio- 
selerosis, atlvanein" i>an',;rene of the riyht foot, and lever in a woman 
ai;eil 4(5 Neal's; followin'.: sympatlieetomy there was a rapi<l subsidenee 
of fever and rapid healini: of the fool. In Case oS, a '•IG-yi'ar-oId man 
with a pnlsele.ss rii^Ut foot, had ftir Invo years jiain in the toes, areh, and 
heel of the foot, and for four months a painful uleer of the heel whieh 
had re.sisted all efforts at cure. Symi>atheelomy brou',:ht immediate 
relief of all pain and rapid healin',:. 

One lei: had been amputated previon.sly in four of our eases (t.'ases 1, 
23. 4S, and '05). By sympatlieetomy on the opiiosite side we. believe that 
we saved the remaining let: from a simitar fate. Hven the pre.seiiee of 
old age and advaneed arlerioselerosis ilid not deter us, as in one man 
of 74 ycai-s (Case 48), where remarkable im))rovement of the remaining 
lo'g folloNved operation. In Cases It), 3:"). 4t), and 47) .sympatheetomy 
failed to .save the leg. 

\VitU advaneed frostbite gangrene, .sym])athcelomy failed to .save the 
leg, but probably limited the level of the gangrene in Case.s 13 and 36. 
A less advaneed type of frostbite gangrene Nvas bellied by symiiatheetomy 
in Cases 29, 49, and 59. 


I'AIK 

The relief of various types of pain following lumbar .sympatheetomy 
has been gratifying and most inslriietive. In such a gronj) of jiatients 
are found (1) the pain of intermittent claudieation in the ealf miuseles 
of the leg, (2) the diffuse rest pain in a foot Nvith or Nvithout the pres- 
ence of actual ulceration, and (3) the rest pain localized in a small ulcer 
or in a gangrenous toe. 

TNventy-four of our patients suffered Nvith intermittent eramplike pain 
in the leg muscles after exercise. This type of pain is not generally 
supposed to be amenable to any form of therapy. Nevertheless, follow- 
ing operation nine patients Nver'e relieved of all pain, eight Nvere im- 
proved, and seven Nvere unimproved. In three of the seven patients un- 
improved for intermittent claudication in the calf muscles, the circula- 
tion of the foot Nvas improved as evidenced by the rise in temperature, 
the improvement in color, and the cessation of pain in the foot, as in 
Cases 27, 34, and 43. 

Dr. B. "W. Wilkins and Nve decided that Case 41 would be a particu- 
lai'ly favorable one from Nvhich valuable information could be obtained 
in this unansNvered question of the possibility of operative relief in in- 
termittent claudication. The patient Nvas an intelligent Nvoman 64 years 
of age, the Nvife of a retired army colonel. Her feet Nvere cold and pulse- 
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lijul fokl j)nl.si'li'.ss iVol. A man ajiml a? yoars (Case 'J')) sufi’enai severe 
rest pain \u iiis vieilit fuet whtelt made sleep imi)ossil)!e unless tlie le^ 
hune: tlowu outsiiie lus i)eti. man a'^teil uT ye;irs, n’itlt au'^iiia peeloris 
(Case uT). hail been suft'erine; with sudden severe pain in liis ri;;;lit lej^ 
iind I'lHit liver a periud nl' two months, and even with l\ypoderniie in- 
jeetion.s of morphia lie eould obtain only two hours’ sloe)) at a lime. 
Operation stopped all pain immediately, and lie re.sumed an aetive law 
jiraetiee with only a moiUeum of his former pain. 

The third lyiie of pain eneouutered, that of rest pain localized in a 
small ulcer or in a I'an^renons toe. is a eireumserihed, intense pain which 
may or may not he associated with the ))ain of intermittent claudication 
or that of diffuse pain in the affected extremity. Four of our cases are 
particularly <'ood examples of this local jiain. Cases 14, 24, 2o. and oS. 
All of these ]ialienls showed immediate relief by sympathectomy. In 
two women ((.'ases 14 and 24), aged 37 and Go yeai's, eacli with a small 
agonizingly jiainful ulcer of the leg, the pain ceased immediately and 
the vdeer healed rapidly following operation. A man of 36 (Case 58) 
showed muc'h the same type of ulcer with the same gratifying result. 

The current fallacy of not operating on patients for the relief of 
symptoms due to advanced arterio-sclcrosis has in our experience been 
disproved. Under the pre.sent accepted standards the majority of the 
patients in our group would have been considered not amenable to op- 
erative relief. However, wo did operate, and a reading of the abstracts 
of the clinical records alone will illustrate how gratifying the results 
have been. 


We do not wish to minimize the great importance of measures other 
than operative ivitli these patients, or to maintain that such measures 
are not at times in tliemselves sufficient. The majority of our patients 
reached us after repeated trials with various drugs to stimulate vasodila- 
tation, and with courees of intermittent positive and negative pressure 
to an extremity. Such additional aids sliould be continued after opera- 
tion, if complete relief is not given following sympathectomy. Further- 
more, an extremity, after the vasoconstrictor influence has been re- 
moved, is more susceptible than before to such treatment as that of 
passive vascular exercise. Of special importance w-ith these people is 
the meticulous daily care given by the patient to his feet, his avoidance 
of injury when cutting the nails, and his avoidance of vasoconstrictor 
influences such as cold, mental anxiety, and tobacco. 

We have included in this report patients with various complaints 
for which a lumbar sjunpathectomy was done. The clinical subdivisions 
have been further analyzed under the following classifications: (1) ar- 
teriosclerosis (24 cases), (2) thromboangiitis obliterans (15 cases), (3) 
frostbite gangrene (6 cases), (4) vasospastic extreinities following old 
exposure to cold (4 cases), (5) varicose ulcer (4 cases), (6) obstruction 
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veiKi cilva (I Yasc) ’• C7) iiUopalUic Ihroiiiliasis, artorios, lo;^ (2 caso-s), 
(S) tvoph’uj uk'or (I i‘aM‘). (••) fliv'iiiical Iniiai (1 caso}) (k)) iiminitial 
fracUiro (1 easo)- 

As staled jawinusly, the exaet patlu)lu; 4 i‘‘ ela>sirK‘a(ioii ol' eorlain 
eases is elinieally iiapossihle. What is (he dividiii”: line lielweeii Ihrom- 
boani'iitis oiditerans and arleriuselenisisJ is it tlie ajia of the patient? 
Is it the ul)senee of generalized selerosis or of x-ray elian'^es in the 
arteries? Should patients with <Iiaheles and evideneo of perijdieral 
vaseular damage he given a speeial elassilieat ion ? 

We have ineluded in our group of thromhoangiitis ohliterans those 
patients 50 yeai-s of age or less who eomplain of interniittent ehnuiiea- 
tion or of rest pain, or who have had reeurreiil attaeks of phlehitis and 
who show little or no pulse in the arteries of the extremities and no evi- 
dence of a generalized selerosis of the arteries throughout the body. 

The five patients with diabetes are ineluded in our grou]) of arterio- 
sclerosis since their diabetes seems to represent a causative factor super- 
imposed on their arteriosclerosis rather than a iliscrete entity. 

The first of the operations in this seines was done dan. 2, 1939, the 
last oil Oct. 27, 1941, a period of two years and nine montlis. We had 
planned to allow a greater postoperative interval to elapse before mak- 
ing this report hut, since two of us (I. K. T. and W. S. 0.) are on active 
service in foreign countries,® it seems wisest to submit our present rec- 
ords for publication with the full realization that some of our patients 
reported as improved will subsequently liavc further peripheral vascular 
trouble. However, these patients have been given substantial relief even 
if for a limited period of time. Although some of the iiatients witli 
thromboangiitis obliterans may have further trouble, we believe our 
unusually hopeful figures in this group have iieen due to early operation. 
We feel certain that we have relieved pain and saved many legs in this, 
and in the older, arteriosclerotic group usually regarded as hopeless, 
and have added a period of more comfortable living to a group of pa- 
tients who have heretofore been destined to spend their remaining days 
in bed, in a wheel chair, and in more or less constant pain. 

THE TECHNIQUE OP THE EXTB.VPERITONEAL APPKOACH FOR 
LUHBAU SYAIPATHECTOJrv 

1. Anesthesia. 

2. An incision is made through the skin of the anterior abdominal 
wall parallel to the inidline and 5 cm. lateral to it beginning at a level 
.5 cm. below the umbilicus and extending directly upward a distance of 
8 cm. The upper end of this incision is then continued at an obtuse 
angle laterally for a distance of 4 cm. (We have tried several other 
incisions but this one affords better exposure and requires much less 
muscle retraction.) 


*The third author (W. R. M.) is entering the service at this writing. 
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3. The fascia and the lower fibers ot the external oblique muscles are 
incised and I'etr acted along their line of direction (Fig. 1) . 

4. The internal oblique and transvei-salis muscles aie separated in the 
same waj’- (Fig. 2). (The fii’st assistant is more helpful standing on 



the same side of the patient as the operator, the second assistant with 
the retractors on the opposite side.) 

5. This last step exposes the peritoneum. It is important to begin 
the sepai’ation between the peritoneum and the transversalis muscle lat- 
erally and not medially, and not to continue the separation too far 
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mcdiiilly. The iierUoneum is mueh thinner and imieh more elasely at- 
taehed to the transversalis mnsele medially, and any alleiin»L to sepa- 
rate them hero may result in tearine; thron: 4 h the peritoneum into the 
abdominal cavity (i'ijr. 3). 

G. Separation oi' the peritoneum is now ('ontinned around posteriorly 
to the midline, great rare being taken to tree the peritoneum Irom the 
lat and areolar tissue over ^the. quadrulus lumliorum and iliopsoas 
muselcs. 


External oblique A 

moaclo 

\ 

PGritoneum % i; % 


</ > m 



transver sus . . 

■musclesT 




i 


Fiu. 2. 

7. The sympathetic chain is next located running in its constant 
position against the bodies of the lumbar vertebrae and parallel to the 
medial border of the corresponding psoas major muscle. Location of 
this chain may be facilitated by palpation with the gloved finger. 

8. The chain is gently retracted from its bed with a blunt hook and 
severed 1 cm. distal to where it crosses the brim of the true pelvis. 

9. With the proximal end of the severed chain clamped and gently 
lifted the segment of the chain containing the second, third, fourth, and 
fifth lumbar ganglia is resected (Fig. 4) . 
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10. After all bleeding points aie sernpulously controlled the wound 
is closed in layers Avith fine silk. 

FINDINGS 

1. In patients suffering fiom peripheral arterial disease it is possible 
by lumbar sympathectomy to heal indolent ulcers qnieldy and to pre- 
vent the spread of gangrene and the necessity of amputation. 

2. In a number of patients Avho have already had one leg amputated 
we have by sympathectomy been able to save the remaining leg — bring- 
ing about the difference betAveen moderate disability and an almost help- 
less cripple. 



3. Patients threatened Avith serious vasculai trouble in the extremities 
should have a prophylactic sympathectomy before a stage of ulceration 
develops. 

4. FoUoAving operation the pain about an ulcer, pain in the toes, or 
pain in the feet disappeai’s in the great majox-ity of eases. 

5. The muscular pain of intermittent claudication disappeai’s in many 
patients following operation. Sometimes the patient Avill state that his 
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k'gb tiro jit'tor wallnim: a jniniJ)or of .\artls bill llial ho liiis jiuno of Iho 
old oramplikc pain, lii home ])aliouth the pam of inlormittonl olaiulioa- 
(iou i.s not helped by opera! ion, but the foot and lei^ on the si<lo oporalod 
upon are made warmer and of a bettor oolor, and the danger of gangrene 
averted. 



Fig 4 


6. A negative response of the patient to preliminary tests shoidd 
not preclude the possibility of aid through .sympathectomy. In many 
patients, during a preliminary test by novocain sympathetic inj- 
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the temperature of the foot is not increased nor is the color of the af- 
fected toes improved, although the pain usually ceases. Nevertheless, 
following sympathectomy, thei'e is a rise in temperature, a great im- 
provement in color, and a cessation of pain. 

7. The healing of varicose ulcers is not helped by sympathectomy 
until the ulcer with its surrounding avascular fibrous tissue is excised, 
the area grafted, and the varicose veins injected. The better circulation 
in the skin resulting from sj'mpathectomy then helps prevent the recur- 
rence of the ulcer. 

8. Lumbar sympathectomy did not hasten the healing of an ulcer re- 
sulting from a chemical burn nor that of an ulcer due to alcoholic periph- 
eral neuritis. 

9. In one patient with delayed union of a fi'acture of the tibia and 
fibula new bone was fonned at the site of injiuy six weeks after sym- 
pathectomy. 


COXCLUSIOXS 


1. The association of vasomotor spasm with organic disease of blood 
vessels is stressed. 

2. Gangrene and the threat of gangrene associated with peripheral 
organic disease are amenable to sympathectomy. 

3. Pain in organic as well as in functional vascular disease may be 
relieved by sympathectomy. 

4. The current fallacy of not oijerating on patieiits with advanced 
arteriosclerosis has been disproved. 


e are especially indebted to Dr. Thomas B Aj cock, Chief of the Surgical Service 
of the Baltimore Citj. Hospitals, who asked the senior author in 1933 to take charge 
of the patients with peripheial vascular diseases. Dr. (now Lieutenant Colonel) 
George H Yeager, whom we hate consulted fiequently, operated on tlie first patient 
in our series Dr. W S Chenej (list suggested that we ti-y lumbar sj mpathectoniy in 
a laige group of patients w'lth adtanced arteriosclerosis Dr (now Lieutenant Colonel) 
J. Bordley HI, Dr. R. IV. Wilkins, and Dr. L. W^. Eichna helped us a great deal in 
the preliminarj chnical studies of our patients Fort>-flve of these patients were 
from the public wards, fourteen from the private The two senior authors performed 
the majority of the operations . tlie othei operators, in order of number of opera- 
tions done, -were Drs. R. D. Woolsej , T. A. Nestor, L. K. Woodward, S R. Gehlert Jr., 
H. L Rigdon, W. R. Moses, E. R. Halev, R P. Bell, Jr., G. S Bourne, H S. Smith, Jr, 
H W Jones and A B Cranipton To them we die very grateful, as w'eli as to 
Drs D B. Hebb, B H Hand, and H. H. Trout, Jr, who helped with cases not in- 
cluded in this report during the early montlis of 1912. All of these men are now in 
the armed forces. 
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Backache auil Sciatic Neuritis, lly I'hiUp l.ewin. IMiihuieiiihiii, VMZ, Lcii & 

Fcbiger. 

Tlic author hu,-. jiroducol a, couiiHMulium of information avuihihle in (Iio Amur- 
iuuii uuil lituratun* on tlie .snbjivt of biU'kiii'liu anil .‘'Uiatic iieuritm. For 

thill lie (Jusurves iimcii uredil. It i.s a bi{' liu-k ami one wtiiuii inw not iiefore been 
uudertakuu by many. 'I'iiure is ;i great need for sueli a book and jus ilii encyelo- 
[Judia of informaiiim on thus .subject the work iiuust be e(m.-idere<l valuable. 

In any subjeei a.s eont rovin.-iial a.s b-.u’kuehe and se'ialie piiin, one must e.^pei't 
di.sigreement witb many things stated by any author. P»‘rhup.s for this reason Dr. 
Lcwin has avoided any JUtempt to evjduato nmeh of the information eoutsdned in 
the work. For one looking for metuus to a final diiigno.sis in a given ea.se of hack- 
ache the book might he di.sippointing. It i.s my feeling tiiat in .some respects the 
author might have iieeu more specitic along this Hue. Perhaps ho would have sub- 
jected himself to more eritiei.sm by so doing than liy following the course he luus 
chosen. 

Tiio book i.s well printed and quite well illustrated with good photogniphs, draw- 
ings, and eliurts, all of which help to mtike clear the jueture tlmt Dr. Lowin is try- 
ing to present. 

This volume is one that has been m.'uded for ii long time, \yiijle it cannot be 
expected that one could publisli ir volume on iis coni rovershil ir subject as this that 
would be acceptjible to all, it seems to me tliat the work is well done and will be a 
useful reference book to all interested in the subject of baekueho. 


The Arthropathies. A Handbook of Koeutgen Diagnosis. By .Vlfred A. do 
Lorimier, A.B., Jl.D., Colonel, Jfedii-al C'orp.s, United States Commaudaiit, 
The Army School of Roentgenology, Afemphis, Teiiii.; formerly Director, De- 
partment of Roentgenology, Army Jledicul School, Washington, D. C. Cloth. 
Pp. 319, with 078 figures, Chicago, 1943, The Year Book Publishers, luc. ijo.50. 

In the field of roentgen diagnosis the athis method of presentation has many 
advantages. In the past it has .suffered from the iujidequocy of the illustrations 
both in quality and quantity. In this small book this handicap has largely been 
overcome, and as a result a wealth of niateriai is preseufed in a very small space 
and in a very concise majinor. Botii the author and the publishers are to bo com- 
plimented on this achievement. The att:u-k on the subject is unique, as the author 
Im not been content to confine himself to joint diseases but rather Ima concerned 
liimself wdtli all diseases affecting the joints or tlie portions of the bones con- 
tiguous to the joints. Thus, such widely disparate lesions as congenital sypliilis 
and bone tumors are given consideration. There are well over COO figures, includ- 
ing such unusual conditions as Baker's cy.st and ainlium, but a detailed study of 
the commoner joint lesions is not neglected. Many of the illustrations are excel- 
lent in quality. Others, unfortunately, are not well reproduced. The labeling is 
adequate, although the conglomeration of four to six captions into one paragraph 
makes the study of the figures unnecessarily comple.v. There is such a wealth of 
material in this volume that it is impossible to criticise details. Certainly every 
physician will find tills small pocket-sized book a storehouse of information about 
diseases of the joints and of the bones about them. 
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Medical EadiograpMc Tsclmitpie. B 3 " Teehuical Service Department of General 

Electric X-Eay Corporation nniler the editorial supervision of Glenn W. Files, 

Director. Cloth. Pp. 365. Springfield, Charles C Thomas, Publisher. S6.00. 

The expansion of the field of roentgen diagnosis and the increasing need for 
■well-trained x-raj' technicians should inahc this new book on x-rny technique 
•written b\' technicians particularly welcome. The aeetiou on x-ray phj'sics is well 
presented. It should pennit a well-grounded individual to attain a good under- 
standing of the theories underlying x-ray technique and of the construction and 
utilization of the various pieces of equipment aecessarj' for x-ray diagnosis. The 
description of skeletal anatomi- is well selected for teaching x-ray technicians. 
Unfortunately the same cannot be said for the section on visceral anatomy, which 
is too brief and rudimentary. The photographic representations of the standard 
positions used for dilferent parts of the bodj' are exeeUeiU, but too man}- impor- 
tant procedure.s are omitted. It is difficult to understand wlij* a recent te.xt on 
roentgen technique would omit completely such important items as bronalwgraphy, 
roentgenkj-mography, the structure and nses of the cassette, radiography of the 
stomach upright, as well as other less obvious nvatters. The illustrations are good; 
espeeiailj' are the photographs of the various standard positions well done. The 
book will be useful to anjmtie using x-rays for examination, but is not sufficiently 
complete nor well enough written to displace any of the present standard texts 
on this subject. 
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CAMCER of the FACE and MOUTC 

By VILRAY P. BBAER, M.D., SHEEWOOD MOOEE, M.D., and 
LOtJIS T. BYAES, M.D., St. Louis. 

600 pages, profusely illustrated. PEICE, cloth, §10.00. 

This volume is presented tvith the hope that a concise resume of the ofaservi 
tions made during the past twenty years on something over 1500 pe: 
sonally treated cases of epithelial malignancy arising in or about the fa( 
and mouth will be of some help, when help is most needed, to the men wl 
first see these cases and who bear the great responsibility of deciding wht 
shall be done at a time when it is most likely that something worth whi' 
can be done. 

The volume is I'eally a S 5 ’stematic review of the personal experience of tl 
authors in the treatment of the eases discussed. The eases include thos 
treated in the last twenty-five years, some by surgeiy alone, some by radij 
tion alone, and some by a combination of radiation and surgery in clos 
co-operation of the authors. The photographs were selected individual! 
to demonstrate specific points of interest and each is discussed in the tex 
In addition there are zinc-lined etchings which clearly demonstrate point 
of technic. 
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A correlated program of essays, panel discussions and symposia epitomiz- 
ing everything important and new in the fields of obstetrics and gynecology. 
The subject material, carefully integrated in advance, is presented under the 
strict criteria of question and answer discussions. Authors are unimpeachable 
authorities — each in his respective field. Discussers are especially selected 
for experience, critical ability. Analyses and summaries are — as a result — the 
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Curtla J. Lund 


Nlcholaon J. Eastman 
Herbert E. Schmitz 
E. D. Plasa 
I. C. Rubin 
Abner I. Welaman 
David S. Hlllla 
Lewis C. Schetley 
A. W. Diddle 
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